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THE idea of electricians, radio service men and other mechanically inclined 
men, servicing Air Conditioning and Refrigeration Units is self-evident and 
the thought has occurred to some untold thousands ever since air condition* 
ing equipment has been installed in public auditoriums, theatres, studios, depart- 
ment stores, office buildings and manufacturing plants. The tremendously broad 
possibilities in this new industry are bound to give employment and success to 
men far-sighted enough to see its advancement and development. We quote an 
excerpt from Mr. Hugo Gerns back's editorial which appeared in the September, 
1933 issue of Everyday Science and Mechanics: 

f 7 advise young and progressive men to go into the air* 
conditioning business during the next few years; because, 
this, without a doubt, is the coming industry in this coun- 
try. Thousands of small firms will spring up, undertaking 
to air-condition private houses, small business offices, 
factories, etc. We are not going to tear down every 
building in the United States immediately. It will be a 
gradual growth; yet small installation firms will air-con* 
dition small houses, and even single offices in small 
buildings." 

This is only partial proof of the certain success of this new field. Further 
assurance is that engineering schools have already added many important courses 
on air conditioning to their regular curriculum. Architects and building con* 
tractors are giving considerable thought to installation of this equipment in 
structures which are now being planned and built. The beginning of this business 
will probably be similar to the auto and radio industry, but in a few short years 
it will surpass these two great fields. 



Official Air Conditioning Service Manual 



352 Pages 
Over 600 Illustrations 

9" x 12" in Size 
Flexible, Loose Leaf 
Leatherette Cover 



MAIL COUPON TODAY! 



GERNSBACK PUBLICATIONS 

99 Hudson Street, New York. N. Y. 



Dept. RC*834 



Gentlemen; Enclosed you will find my remittance of Two Dollars for 
which you are to send me One Copy of the OFFICIAL AIR CONDI- 
TIONING SERVICE MANUAL, postage prepaid, as soon as it comes 
off the press. I am to pay the additional Two Dollars to postman when 
it is delivered. It is understood that the regular price of the book will 
be FIVE DOLLARS when it comes olf the press, and I am now paying 
only a p republication price of Four Dollars. 



Nan 



Address 



City State 

{Send remittance in form of check, money order or unused U.S. Postage 
Stamps. Register letter if it contains stamps or currency.) 



The OFFICIAL AIR CONDITIONING SERVICE MANUAL is being 
edited by L. K. Wright, who is an expert and a leading authority on air condi- 
tioning and refrigeration. He is a member of the American Society of Refrig- 
erating Engineers, American Society of Mechanical Engineers, National Associa- 
tion of Practical Refrigerating Engineers; also author of the OFFICIAL 
REFRIGERATION SERVICE MANUAL and other volumes. 
In this Air Conditioning Service Manual nearly every page will be ill us* 
trated; every modern installation and individual part carefully explained; 
diagrams furnished of all known equipment; special care given to the servicing 
and installation end. The tools needed will be illustrated and explained; ther* 
will be plenty of charts and page after page of service data. 

Remember there is a big opportunity in this new field and plenty of money 
to be made in the servicing end. There are thousands of firms selling installations 
and parts every day and this equipment must be cared for frequently. Eventually 
air conditioning systems will be as common as radios and refrigerators in homes, 
offices and industrial plants. Why not start now — increase your earnings with a 
full- or spare-time service business. 

You have the opportunity to get your copy of the OFFICIAL AIR 
CONDITIONING SERVICE MANUAL today — at a savins of ONE DOLLAR. 
When the book comes off press, which will be August 10th. the price will be 
$5.00 a copy. YOUR ORDER TODAY BRINGS YOU A COPY bOR J4.00. 
POSTAGE PREPAID. This is our usual courtesy, pre-publication offer which 
enables us to determine the approximate print order for the first press run. 
Send us the coupon today, together with a deposit of $2.00. When the book 
reaches you, you pay the other $2.00. 

Here are some of the chapter heads of the AIR CONDITIONING 
SERVICE MANUAL: 



Contents in Brief 



History of Air Conditioning; Fundamental Laws; Methods of Refrigeration; 
Ejector System of Refrigeration; Compression System of Refrigeration; Refrig- 
erants; Lubricating Oils; Liquid Throttle Devices; Servicing Expansion and 
Float Valves; Servicing Refrigerating Systems; Control Devces; Thermodynamics 
of Air Conditioning; Weather in the United States; The Field of Air Condition- 
ing; Insulating Materials; Heat Transmission Through Walls: Complete Air 
Conditioning Systems; Estimating Requirements for the Home, Small Store, 
Restaurant; Layout of Duct Systems ;^ Starting Up a System; Operating and 
Servicing Air Conditioning Systems; Air Filtration, Ventilating and Noise Elim- 
inating Devices; Portable Electric Humidifiers and Room Coolers; Automatic 
Humidifiers; Air Conditioning Units for Radiator Systems and Warm Air 
Systems; Central Conditioning Units, etc. 
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for the Radio 
Trained Man 

Don't spend your life slaving away in some dull, hopeless job! Don't be 
satisfied to work for a mere $20 or $30 a week. Let me show you how to 
set your start in Radio - the fastest- sro wing, biggest money- making game on earth. 

Jobs Leading to Salaries of $50 a Week and Up 

Prepare for jobs as Designer, Inspector and Tester— as Radio Salesman 
and in Service and Installation Work— as Operator or Manager of a Broad- p 
casting Station — as Wireless Operator on a Ship or Airplane, or in I alking 

Picture or Sound Work- HUNDREDS OF OPPORTUNITIES tor a real future in Radio! _ 

Ten Weeks of Shop Training 

Pay Your Tuition After Graduation 

We don't teach by book study. We train you on a great outlay of Radio, Television and 
Sound eauipment-on scores of modern Radio Receivers, huge Broadcasting equipment, the 
very latest and newest Television apparatus. Talking Picture and Sound "fP"^.™ 
ment, Code Practice equipment, etc. You don't need advanced education or previous expe- 
rience. We give you - RIGHT HERE IN THE t OYNE SHOPS - the actual practice jmd 
experience you'll need for your start in this great field. And because we cut out all useless 
theory and only give that which is necessary you get a practical training in IV weens. 

TELEVISION ana TALKING PICTURES 

And Television is already here! Soon there'll bea demand for THOUSANDS of TELEVISION 
EXPERTS' The man who learns Television now can have a great future in this great new 
field. Get in on the ground-floor of this amazing new Radio development! Come to CUYNk 
and learn Television on the very latest, newest Television equipment. Talking Picture and 
Public Address Systems offer opportunities to the Trained Radio Man. Here is a great new 
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn 
Radio Sound Work at COYNE on actual Talking Picture and Sound Reproduction equipment 

PAY FOR YOUR TRAINING 
After You Graduate 

I am making an offer that no other school has dared 
to do. I'll take you here in my shops and give you this 
training and you pay your tuition after you have 
graduated. Two months after you complete my 
course you make your first payment, and then you 
have ten months to complete your payments. There 
are no strings to this offer. I know a lot of honest fel- 
lows haven't got a lot of money these days, but still 
want to prepare themselves for a real job so they 
won't have to worry about hard times or lay offs. 

I've got enough confidence in these fellows and in 
my training to give them the training they need and 
pay me back after they have their training. 

If you who read this advertisement are really inter- 
ested in your future here is the chance of a life time. 
Mail the coupon today and I'll give you all the facts. 

ALL PRACTICAL WORK 



At COYNE in Chicago 

ALL ACTUAL, PRACTICAL WORK. You build radio sets, 
install and service them. You actually operate great Broadcast- 
ing equipment. You construct Television Receiving Sets and ac- 
tually trasmit your own Television programs over our mod- 



ern Television equipment. You work on real Talking Picture 
machines and Sound equipment. You learn Wireless Operating 
on actual Code Practice apparatus. We don't waste time on 
useless theory. We give you the practical training you'll need 
— in 10 short, pleasant weeks. 

MANY EARN WHILE LEARNING 

You get Free Employment Service for Life. And don't let lack 
of money stop you. M any of our students make all or a good part 
of their living expenses while going to school and if you should 
need this help just write to me. Coyne is 33 years old. Coyne 
Training is tested — proven beyond all doubt. You can find out 
everything absol utely free. J ust mail cou pon for my big free book! 
H C. Lewis, Pres. RADIO DIVISION Founded 1899 

COYNE ELECTRICAL SCHOOL 

500 S.Paulina St., Dept. C4-8H Chicago, 111. 
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H. C. LEWIS, President 

Radio Division, Coyne Electrical School 
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IN OUR NEXT FEW ISSUES: 

HOW SHIELDED LEAD-INS MISBEHAVE. Should the 
antenna down-lead be shielded? Should the ground-lead 
be shielded, and why? When, and in what manner it is 
most desirable to shield the input leads to the radio set, 
is the subject of an interesting article by a practical radio 
man who has carried out numerous experiments tending 
to prove which arrangements of the antenna system are 
preferable. 

A GRID-DIP OSCILLATOR FOR THE LABORATORY. At 
the words "grid-dip oscillator" some radio men may be 
inclined to say "Pooh" only an oscillator with a milliam- 
meter in the grid circuit." However, the author goes sev- 
eral steps beyond the aforementioned premise and offers 
a perfected instrument, the design of which will thrill the 
technical heart of every radio man who aspires to a high 
grade, yet inexpensive, laboratory. 

ALL-WAVE RADIO RECEPTION. This is the title of a new 
department that will be inaugurated in RADIO-CRAFT 
for the benefit of those who wish to enjoy their "stand- 
ard" (200 to 550 meter) radio receiver to the maximum. 
Useful data are furnished so that those who are suffi- 
ciently fortunate to reside in a location that is good for 
DX reception may be enabled to hear some of the remote 
trans-oceanic programs in this band. 

For the short-wave enthusiast, equivalent information 
is furnished, including the operating hours, types of pro- 
grams, and identifying signals of all the foremost stations 
throughout the world. 

For those who own "all-wave" receivers of the type that 
is truly so, that is, capable of receiving programs in the 
wavelength range of 550 to 2,000 meters, there is fur- 
nished interesting information gleaned from radio stations, 
correspondents and magazines from all points on the globe. 
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SERVICE MEN'S ESSENTIALS 

THE OFFICIAL RADIO SKKVH'K MEN'S ASSOCIATION ha* 
made arrangement* to >upply a number of "Sen Ire Men's essen- 
tials" fur the tue of its members and associate members. Only 
members and associate uiemhers tan buy the»e Items; they are nut 
Sold to Olhrn. 

These e»-;eritlals are priced at onsi. {ilus a small additional fee 
which is i he mily ,-uuree of income that the Association has. Nu 
one obtains any profit or benefit, exceht the A»x»clatlon Itself. 
Whatever Profit acciue-, is reinvested for the furl he ranee and en- 
largement of the As-oclatlon. 

Ity using the letterheads, billheads, cle. . you present the busi- 
ness -like appearance to your customers, so essential to >ucce«-ful 
sen icing. In addition, the Association has made arrangementa 
with nio-t of the prominent manufacturer* to allow special discounts 
o members, providing O Its MA letterheads arc used when ordering. 

No. I ORSMA LETTERHEADS 

These letterheads. >hmvn on the right, are furnished with your 
name, address and telephone number, printed on excellent pai>er. 
They are sold In Kit* of 10U or multiples thereof, with a distinct 
saving for single orders of 1. 000 or more. You would have to pay- 
many times more If you ordered smalt lots from your local printer. 
IV r 100. 00c; per lOOn. $3.00. 

No. 2 ORSMA ENVELOPES 

These are furnished to match the letterheads, printed with your 
name and address and seal of the Association. They go hund-ln- 
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No. 3 ORSMA SERVICE RECORD CARDS 
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No. 4 ORSMA INSPECTION LABELS 

The label Is to lie filled in with the proper dates, and pasted 
Inside the set or cabinet where the customer will see it. It is a 
continuous reminder lo him that, when service is needed, he can 
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No. II ORSMA MEMBERSHIP SIGN 

A set of three of these signs, printed on heavy cards, and hating 
hole* punched in order to hang In your office or store, anil are sold 
to members and associate members. The.v are large enough so that 
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GOOD NEWS! 

w If you could only see the vast amount of new material which 
our editorial staff is compiling for the new manual, you will 
agree with me when I say that the 1935 Official Radio Service 
Manual of 1,000 Pages will be the greatest book I have ever 
published." 



PQPPJ Write for our in 
■ m\ it da teresting 8-page 
booklet, in two colors, which tells 
the entire story about the NEW 1935 
OFFICIAL RADIO SERVICE 
MANUAL, It's FREE, Simply fill 
in the coupon below — paste on a 
one-cent post card, and mail to the 
publishers. 

MAIL COUPON TODAY FOR 
FULL DETAILS 



pGERNSRACK PUBLICATIONS. Inc.. Dept. A 

■ 99 Hudson St.. New York, N. Y. 
I 

■ Gentlemen: Please send me without delay, a copy 
J of the 8-page brochure, in two colors, giving 

■ complete details about the NEW 19 J5 OFFI- 

■ CIAL RADIO SERVICE MANUAL, and special 
I money-saving offer. 

I 

I Name . 

I Address 

■ ^. 

I City 



State 




•? 4 > ■ > : ; ; v ■-■ c ; ■« " 



!yf RADIO .SERVICE V m 

fe»MANUAL*M$i 



: '.' ■ £H y F w I \ r Rad io Ser v \t&: Gu ide 




DON'T FAIL TO SEND FOR THE 8-PAGE BROCHURE WHICH TELLS ABOUT THE NEW MANUAL 
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Editorial Officii: 99 Hudson Street New York. N. Y. HUGO GERNSBACK, Editor Vol. VI., No, 2, Aug., 1934 



RADIO TRENDS 

An Editorial by HUGO GERNSBACK 




VER since the radio industry came into its own, with 
the advent of broadcasting, each year has shown a cer- 
tain trend toward producing even better and more 
modern radio sets. 



If we visualize the trend during the past few years, it will 
be noted that the radio industry has followed certain unmis- 
takable paths. From the radio console, the way led to the 
midget sets, which became the furore a few seasons back. 
Then we had an avalanche of cigar-box models to fit the 
depression pocket books; and last season the all-wave (short- 
wave and broadcast-wave combination) radio sets made their 
appearance. The latter are still going strong, and the chances 
are that, in the next few seasons, unless a radio set is 
equipped to take care of short-wave requirements, it will be 
most difficult to sell. 

In other words, the radio set is still simply a radio set, 
whose business it is to bring in 100# aural ("by ear") en- 
tertainment. The next great development in radio is the 
combination radio and television outfit, not, as yet, even on 
the horizon. And, while some of our large radio interests 
are spending vast sums in research toward television, it may 
be some time — several years at least — before a real aural-and- 
visual radio set is developed that will stand every criticism 
of a spoiled public. 

To be sure, television has long been with us. As a matter 
of fact, in one form or another, it has been with us since 1884, 
when Nipkow invented the scanning disc. But the television 
image which we are getting today seems to the great public 
used to the perfect vision of the movie screen, still pitifully 
inadequate. As long as we cannot have an image with excel- 
lent details, and at least one foot square, that you can view 
in bright daylight, it is obvious the television set of the 
future has not arrived. 

For this reason, the trend of radio sets for the next few 
years undoubtedly will remain along strictly aural lines. 

More and more radio engineers are coming to believe in 
high-fidelity reception. If you have, for instance, a radio set 
of the vintage of 1928, and a good 1934 set as put out by 
first-class manufacturers today, and you demonstrate them 
side by side, the difference is laughable. The tinny, nasal 
tone of reception in the past is missing in the new set. Our 
ears are becoming more critical to what they hear. The radio 
receiver is no longer just a machine to make sounds, but it is 
well on the road to become a really musical instrument of 
reproduction. The trouble, even with modern sets, is that 
the best dynamic reproducers which we have today are still 
a long ways from giving high-fidelity reproduction. As yet, 
most loudspeakers are unbalanced, and reproduce certain 
notes better than others. Some loudspeakers will emphasize 
the lower register at the expense of the upper, or vice versa. 
For that reason, some manufacturers continue, and with good 
reason, to put out sets that have two loudspeakers, to gain 
higher fidelity. 

It has been said by many experts that you cannot have a 
cigar-box, or even a midget, radio set that will give you good 



acoustic quality. The radio music expert will point out to 
you that only in a large set, where a sufficient volume of air 
is moved, can you have high fidelity. That requires a larger 
diaphragm: much larger, in fact, than most of the loud- 
speakers now have. 

A tremendous amount of research in this direction alone 
must yet be done and the trend during the next few years, 
unquestionably, will be to get better and better musical 
quality — so that all notes, from the lowest to the highest, 
will emerge from the speaker with absolute fidelity. 

The radio broadcasters themselves have done a large 
amount of research to make this result possible; and it may 
be said that, today, the better stations in the United States do 
an excellent job in transmission, while receiver design has 
not, as yet, caught up with the broadcasters. By that 1 mean 
that the broadcasters are transmitting on a reasonably good, 
high-fidelity system; but the receivers do not reproduce the 
transmitted sounds faithfully. 

There has been, by mutual consent of the tube manufac- 
turers, a breathing spell from putting out new tubes. At one 
time last year we had avalanche upon avalanche of new tubes; 
to such a degree that even tube experts found it difficult to 
keep in touch with developments. So a halt was declared 
and, with few exceptions, the tube manufacturers abstained 
from placing upon the market new and revolutionary tubes 
(which probably will be produced during the next season). 
The radio industry simply could not cope with the output of 
the new tubes any longer, as it tended to scrap everything 
that went on before, and the multitude of new tubes also 
began to bewilder the public. In order to give the radio set 
manufacturers and the public a breathing spell and time to 
digest this tremendous number of new tubes, for the first 
time in the history of radio, a holiday was declared, which 
probably was unique in the annals of radio itself. In other 
words, an obvious trend was reversed, as far as the tubes 
were concerned. Instead of putting out new tubes, old ones 
are being improved at the present time. 

If the tube manufacturers will now take heed, and spend a 
little time and study to design tube bases that can be handled 
conveniently instead of the present insanity, they would, no 
doubt, secure a lot of good will from the public and Service 
Men alike. When you take a modern six- or seven-prong tube, 
and try to insert it in the socket, it is a most time-consuming, 
nerve-racking experience. The poor Service Man who has 
to replace tubes all day long is totally out of patience with 
the stupid tube-base engineering, if it really deserves the 
name of engineering. It may be a small detail, but it is an 
important one. You could not imagine any manufacturer in 
the electrical industry, for instance, getting out a connecting 
plug with which you would have to fiddle around for minutes 
at a time, in order to iusert it in its proper place. 

Let the tube industry, instead of putting out new tubes 
next season, re-design its bases, and earn the everlasting 
gratitude of every one who ever uses a radio tube. 
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Lee Deforest, finally uuardrd regcncM* 
tion patent by Supreme Court, and liis 
first and ion tube. 



DeFOREST WINS 
"FEEDBACK" 
CASE AGAIN 

N what will prob- 
ably be the last de- 
cision in a long 
series of see-saw 
litigation over the "feedback" or re- 
generation patent, an opinion last 
month by Justice Cardozo in the Su- 
preme Court gave final honors to Lee 
DeKorest. Thus, the decree handed 
down by the Second Circuit Court of 
Appeals that Edwin H. Armstrong was 
the inventor was upset, while the oppo- 
site originally decided by the Eastern 
District Court of New York was upheld. 

DeForest, inventor of the audion 
(three-element tube) and shown in the 
accompanying photograph, and Major 
Armstrong have been each credited with 
having discovered regeneration, by vari- 
ous court decisions which began back 
in 1922. One of DeForest's original 
sketches is reproduced on these pages 
and was one of the most important fac- 
tors in affecting the decision. 

Regeneration in radio receivers is of 
great importance since this method of 
feeding back energy from the plate cir- 
cuit of a tube to the grid results in 
tremendous amplification and without 
which principle many receivers would 
be insensitive. It was also responsible 
for the increase of interest in radio 



reception in the old days, inasmuch as 
many one to three tube receivers in the 
hands of experimenters at that time did 
much towards winning over skeptics. 

Of unusual interest is the fact that 
at the Institute of Radio Engineers* 
convention held in Philadelphia last 
month, the board of directors of this 
organization refused to take back a gold 
medal tendered by Major Armstrong, 
who had previously been awarded it for 
his contribution to the radio science. 
Their explanation was that the recent 
decision giving originality for regenera- 
tion to DeForest would have no effect 
on their award since the Major had 
made many other valuable inventions 
which entitled him to the gold medal. 
RCA is not affected by this decision 
since they were licensed by A. T, & T. 
who acquired the rights from DeForest. 

BROOKLYN RADIO 
SNARL TRACED TO 
ILLICIT AMATEUR 

FEDERAL officials 
madly tore about 
New York City 
last month, in an 
effort to unscramble departmental broad- 
casts and police radio calls from an in- 
terfering station which cluttered up 
these short wavelengths. The interfer- 
ing station was finally located in Hrook- 
lyn. and was constructed and operated 
by Philip Room, 21 years of age. 

When the radio inspectors located the 
transmitter, and burst in upon Room, 
he was sending messages "to no one in 
particular." However, officials are in- 
clined to believe that the eccentric mes- 
sages were apparently coded and that 
they were intended for one or more be- 



Right, JnHfieetor* tnire ^haotlet/" amateur, 
llrtutr. TicFuwtt'H "fvedhavl;" *I;elrh. 




lated rum runners. Room, on the other 
hand, explained that he was a musician 
and that he had no idea he was doin s 
anything illegal. He claimed his broad- 
casts were impromptu and had no sig- 
nificance. Federal Commissioner Mar- ^ 
tin C. Epstien ordered him held in $50<> 
bail for violation of the Federal Radio 
Act of 1929. 

The unlicensed station was composed 
of a small, inexpensive transmitter, and 1 
of the type that was relatively easy to 
construct. It employed three micro- 
phones, and the radio inspectors claimed 
it had a range of about 500 miles. They 
are attempting to decode the messages. 

GOLD TELEGRAPH 
KEY FORMALLY 
OPENS WLW 

WHEN President 
Roosevelt pressed 
a solid gold tele- 
graph key in Wash- 
ington last month to formally open 
WLW, the world's largest radio station, 
he touched the same key President 
Wood row Wilson tapped over 20 years 
ago to signal also the formal opening 
of the Panama Canal. 

This famous telegraph key is kept at 
the White House, and is shown in an 
illustration in these columns. Little 
gold nuggets, which can be plainly seen 
around the edges, are mounted on a slab 
of Alaska marble from the first gold 
discovered in that territory. On the 
engraved plate is a statement that tho 
key was presented to President Taft, 
for the purpose of opening the Alaska- 
Yukon-Pacilic Exposition, June 1. 1908, 
by the discoverer of the gold, George « 
W. Carmack. 
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IN REVIEW 



Radio is now such a vast and diversified 
art it becomes necessary to make a 
general survey of important monthly 
developments. RADIO-CRAFT analyzes 
these developments and presents a re- 
-view of those items which interest all. 




TERRIER CARRIES 
PORTABLE RADIO 
FOR DOROTHY LEE 



I'holo. Harris & Kwlng 

Above, Gold key \rhUh when pressed by 
President Itonsvrelt formally opened 
\YL\V. M*o served on many other his- 
torically important occasions. 

RADIO EQUIPPED 
PLANE WILL FIGHT 
CRIME FROM AIR 

| AST month, a new 
Stinson monoplane 
was donated to the 
Nassau County po- 
lice. Long Island, N. Y., as the nucleus 
of a new Crime Detection and Preven- 
tion Bureau, The plane is equipped 
with gas, smoke, and tear gas bombs, 
machine guns, searchlights, a radio re- 
ceiver, radio transmitter, and a power- 
ful telescope. 

Because of this new instrument in 
the fight against crime, 100 county 
banks are installing direct alarms to 
the Nassau County Police headquarters, 
and the villages have turned over mas- 
ter control of all traffic lights to the 
county. Should a hold-up or major 
crime occur, the lights will he flashed 
red and kept that way until the police 
crew in this fast monoplane make a 
complete survey of traffic in the vicin- 
ity in an effort to apprehend the fugi- 
tive criminals. 



H 



| AD any of our read- 
ers been in Holly- 
wood last month, 
they might have 
seen the strange sight of a little wire- 
haired terrier to which a midget loop 
portable radio receiver was strapped. 
The dog is always accompanied by its 
pretty mistress, Miss Dorothy Lee, 
prominent radio star with RKO. 

The receiver itself is extremely light, 
and is of the battery-powered type. 
The loop picks up the broadcast sig- 
nals, and a small speaker, fastened on 
the other side of the dog, reproduces the 
program after it is amplified and de- 
tected. 

This might be considered a novel pub- 
licity stunt to enhance Miss Lee's popu- 
larity, but it reminds us of a practical 
suggestion that was recently made, and 
is applicable in future wars. The idea 
was to employ police dogs as scouts to 
recon noiter and determine the enemy's 
position. To each dog's back was to be 
strapped a miniature transmitter which 
would broadcast a continuous signal 
and, if captured by the enemy, their po- 
sition could then be determined by di- 
rectional receiving apparatus. A mini- 
ature receiver, also fastened to the dog, 
would contain a small loudspeaker 
which would issue commands, originat- 
ing from "headquarters," to the dog. 





Dr. C. F. Jenkins passed airay last month, 

C. F. JENKINS, 
TELEVISION EXPERT 
DEAD 



■A 



Plattr with ttro-iray radio equipment to 
help arrest crime in Long Island 



It adUfcq Hipped dog, and Dorothy Lee, 

I'lioto. lTi ? fc Photos 



NOTHER great figure 
in the radio and 
associated indus- 
tries has passed 
away. Last month, after being gravely 
ill since March, C. F. Jenkins, inventor 
of television and telephotography sys- 
tems, died of heart disease. He was 
born near Dayton, Ohio, in 1867 of 
Quaker parents. 

He had endeavored, up until almost 
the last minute, to supervise important 
experiments in his laboratory concern- 
ing a new development in a home-movie 
and sound-recording camera. As a mat- 
ter of fact, before he became prominent 
in the television and radio field, he was 
an important figure and inventor in the 
motion picture industry. 

He was founder of the Society of Mo- 
tion Picture Engineers, and more than 
400 inventions were accredited to his 
ingenuity. In 1925, Jenkins gave the 
first radio television demonstration at 
Washington before Secretary of the 
Navy Wilbur and other officials. In 
1928 he inaugurated regular television 
broadcasts on short waves. 

A great many of the engineering fra- 
ternity, who always admired and re* 
spected him, had pinned hopes on his 
bringing television to a successful com- 
pletion so that it would be practical and 
available to the radio public. 

His passing will be mourned by many. 
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RADIO PICTORIAL 




The first ' buoy radio beacon" ever constructed, and shown in I, was invented by French 
technicians: Barbier Benard and Tereune Co. The transmitter is contained in the body 
of the float from which extends an umbrella-type antenna. The signals are sent out auto- 
matically for 2 minutes at intervals of every 10 minutes. It is claimed that a distance of 
10 ktlometers (approx 6.2 miles) in all directions can be covered, practically, with this arrange- 
ment. In 2 we see Cesare Sabelli in the radio room of the plane with which he and George R. 
Pond flew across the "big pond" from Floyd Bennett field, New York, to Ireland. Their 
destination was Rome, but, due ta unfortunate circumstances, they were unable to make it. 
Want to talk to a plane? Well then, just dial. As yau can see from photo 3, the instrument 
is similar and simple as the ordinary dial telephone. This aircraft radiophone switchboard, 
the complete equipment of which is shown in number 4, permits radio telephone operators to 
communicate with an airplane in flight by dialing the correct number. This system has been 
developed by United Air Lines. Much has been heard about "radio knives," used by surgeons 
for surgical operations, but few radio readers have ever seen the device. Photo number 5 
shows the device in actual use in a large Berlin hospital. The principle employed involves a 
high-frequency current which will cut the tissues without destroying them in the same propor- 
tion as in the case of a knife. Also, with this instrument, the cut heals much more quickly, 
and reduces the loss of blood. 
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IN NUMBER 6, the net of aerials and the building housing the transmitter of radio 
station VCSPS, Moscow, Russia. A 500 kw, transmitter is employed, which indicates 
that the United States does not hold a monopoly on high-powered stations. In 7 is a 
view of the variometer employed for tuning the transmitter, and the cascade of large 
transmitting tubes of this transmitting station. In 8 we see an electron tube device 
for detecting flaws in copper tubing, wire or other similar material. The test is based 
upon the change in electrical resistance of a small section of tubing, which occurs 
when a defect is included within it. Two oscillators are coupled together and both 
tuned to the same frequency. As the metal tubing or wire passes through the 
machine, a flaw will change the frequency of one of the oscillators so that a beat 
note is heard in the loudspeaker, and a deflection seen in a meter. At 9 can be seen 
Dr. Thomas C. Poulter, second in command of the Byrd Antartic Expedition, with a 
scientific "divining" rod. He expects to test for mineral potentialities in South Polar 
regions. When the sled-like apparatus is pulled across the snow, a buner sounds 
if it approaches metallic deposits in the earth. Dr. Poulter heads the science depart- 
ment of Iowa Wesleyan College, Mt. Pleasant, Iowa. One of the most unfortunate 
disasters occurred last May, when the liner Olympic sank the radio beacon ship 
Nantucket. The giant trans-Atlantic boat was approaching the shores of New 
England and being directed by the beacon signal sent out by the Nantucket due to a 
very heavy fog which had arisen. So perfect did the beacon signal direct the liner, 
and so accurately did the pilot of the big boat follow it, that before they 
could discern the fog-baund boat's outline or hear its powerful fog horn, 
they had run into and cut the boat in half. This beacon ship was a 
marker for ships approaching the coast from European ports, and was 
stationed 55 miles from Nantucket Island. It also served the purpose of 
warning ships, when weather was bad, against approaching too closely to 
shoals that had previously caused many ship disasters. In photo 10 the 
radio room and equipment of the Nantucket can be seen; and in I I the 
complete ship with the radio antenna that sent out the disastrous beacon 
signal which guided the Olympic with such disastrous precision. 

Photo courtesies 
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THE LATEST 
RADIO EQUIPMENT 




Condenser analyzer. (No. 499) 

A neon test lamp. (No. 504) 



AN ALL-WAVE AERIAL KIT (No, 496) 

|XrM*|*Kh in this newest kit are the following items: 2. fiO ft. 
I roils of 7 x 20 stranded enameled copper wire : 7«"i ft. special 
•* trmisposit ion-enl de" ; 2o ft. twisted-pair lead-in wire: 2. lightning 
arresters; 4, stand-off insulators: 2, nail-on knobs; 4, in. glass 
insulators; 1, ground clamp ; 2, 12 in. lead-in strips; 2 galvanized 
screw-eyes; 10 insulated staples. This kit, properly installed, will 
vastly improve all-wave reeepiion in most instances. 



A RIBBON-TYPE VELOCITY MICROPHONE. (No. 497) 

AXKW microphone with an output of approximately — i»0 ilk, 
and Hat within 1 db. from 00 to 1 0,000 cycles. The maguet* 
are ;>.V/ C cobalt steel ; the ribbon is hammered to .0002-in. thickne-s. 
The ease is aeoiistically correct and sturdy. 

A NEW SHORT-WAVE SET. (No. 498) 

THIS receiver is recommended to those who already have efficient 
broadcast reeelvers but who wish to enjoy the reception of long 
distance short-wave programs without the necessity of purcbasing 
an entirely new set with a II- wave features. 



A CONDENSER ANALYZER. (No. 499) 

PVPEU. mica, and oil dielectric condensers may be tested for leakage 
by using this new "condenser analyzer." Leakage current is 
shown by a neon indieator. Other faults such as open-, intermit, 
tent- and short-circuits also may be located with this instrument. 



A NEW ALL-WAVE SET. (No. 500) 

I INIJKK most all-wave sets that cover a complete spectrum this 
U receiver covers only the ranges of I*..", to ,"m meters, and 

200 to oo0 meters. This 3 tube set incorporates tone control 
and A.V.C, 



AIRPORT RADIO SETS (No. 501) 

THK austere airport receiver shown at A is an S tube snperhet. 
designed to cover the range of loU to IS.OllO kc. i2.nO0 to ld.0 
meters) in »"> bands. The undisiorted power output is <» W. Th»- 
chassis incorporates A.V.C. The cabinet blends well with rack-and- 
panel equipment. 

The more decorative cabinet shown at It uses the same chassis- 
type described in connection with illustration A. 



A PIEZO-ASTATIC PICKUP (No. 502) 

TIIKSK new pickups have no pronounced peaks throughout the 
audio range. Standard lengths, H and 12 ins.; weight, only 2 ozs. 
Heing non- magnetic they do not tend to collect magnetic particles, 
nor do they offer a magnetic circuit susceptible to electromagnetic 
fields. 



A LIGHT-SENSITIVE RELAY (No. 503) 

THIS unit incorporates within it both the exciter lump and the 
photoelectric 11, and operates on a llo V. circuit. Visors permit 

the ray to be projected to a mirror 20 ft. distant and rellected into 
the light-sensitive cell. A compact, efficient unit having numerous 
commercial applications. 




Left, a modern, all-wave set using 
the newest tubes. (No. 500) 



A LAMP-TYPE TESTER (No. 504) 

Ac'uXTIXriTV tester which operates from a liirht-Huc circuit. 
A neon lamp tests polarity, and high-resistance circuits; and 
a filament typ«\ low- resist a nee. Its candelabra base may be used 
without the test leads as a night or pilot lamp. 

AN UNDER-RUG ANTENNA (No. 505) 

Till-] objection to previous types of under-rug antennas has been 
I hat they raise the rug just sufficiently to make a ridge that * i 

^bows wear. The metallized paper used in the under-rug antenna 
illtist rated overcomes this objection. In addition, it provides a 
very large metallic surface of relatively low resistance. 

A SEMI-PROFESSIONAL RECORDER (No. 506) 

THK 110 V.. A.r. instrument illustrated is equipped with a volume 
indicator, volume control. 4 ,ff-on switch and a combination pickup 
ami 11 -co id he* bead. Turntable speeds;.'!:: 1/:: ami 7s r.p.m. Accomo- 
dates 12 in. to Hi in. blank aluminum discs. Impedance values: 
•ton and ri.ntMi ohms. Single and dual turntables are available for 
permanently recording radio or personal programs. i»tc. 



Name of manufacturer of any device will be sent on receipt of a self-addressed, stamped envelope. Kindly give (number) in description under picture. 



74 



RADIO-CRAFT lor AUGUST. 1934 





A sound recorder. (No. 506) 



A 15 W. amplifier. (No. 507) 



A 15 W. POWER AMPLIFIER (No. 507) 

THIS class A amplifier i lieu rpo rates three .'Us. two *Ja::s iiml a 
"iZ::. A high-ipialtty instrument : absence of A.<\ hum is a feature. 
I ripiiT huiH'ilaiM'f : Jim ohms, with a thud tap provided for ;i i-arhoii 
mh-rnplioiic. output inipedane«.s : N, 1U ami ."ion ohms. 

A CONDENSER CAPACITY INDICATOR (No. 508) 

THIS capacity indicator consists of ji number of paper :in<l dry- 
i'loc-trtilyl it- condensers capable nf withstanding surges up To ifOO V.. 
IM*. rapacity raiure. -"»•> mint", to lit mf. rimiits may be eheek«*d 
liy the substitution method. This is ji sturdy and wclbbiiilt unit 
that should l»e in every service sliop ami "lab." 

A NEW AUTO-RADIO REPRODUCER (No. 509) 

At/KATt'UK of tins unit is its doin liter cap wlit«-li eliminates 
spider construction and at the same time protects tin- vobe 
coil am) air j:ap airalnst foreign articles. An acoustic inter assembly 
Is built into this elect rodyuamic reproducer. 

AN AC.-D.C. AND BATTERY ULTRA-MIDGET SET 
(No. 510) 

THIS compact 4 tube sot employs a T.U.F. circuit. The tunhis! 
range extends from the broadcast hand into tin- police ratmc. 
Weight. '*» Ihs. : dimensions, s x 7i% x 4 ins. deep. Ttilizcs one 
curb of the following tubes: a -ai, :*.!», 41 ami ITiZo. A plugdtt 
cable adapts the sot to either ti or V. Iu\ supply. 

A HIGH-SENSITIVE TEST UNIT (No. 511) 

THIS is one of tin' lirst units to incorporate a voltmeter with a 
«eiisitiiity of L'.utm ohms per volt. Tin- olmuiu'ter seetlnti has 
r;uur«'s of o.il,oOO-u.:>- meg.-:! megs : its battery supply is self-contained. 
Tin* vi ilt meter ran ire is (i-."i.."iU-*jrii»«7."iU. The milliiimmeter range i> 
n-oo ma.: tin* micron nmielcr rahirc is uOiiij tuicroanipeivs. This 
unit is available in kit form. 

A WAVE-BAND SWITCH (No. 512) 

SITnvilKS have been tin* subject * »f continuous experiment. The 
unit Illustrated is the latest development. Its features are definite 
indexing, sturdy construction, low capacity, compactness, single-hole 
mounting, silver-plated contacts, ami grounded or ungrounded con- 
tacts. Available from K.I'.S.T to 4 1U>.T. 



A 6 TUBE DUAL- WAVE SET (No. 513) 

Til K latest "fashion" in radio set design: it incorporates not only 
tin* dome^iic broadcast freipieuey range of .*4U to l.r«nO kc, but 
!il>n the interna tituial channel of ."i.Hmi to |o.:i."H» kc. This <» tube. 
110 V. A.C set uses two r»Ss, one l!A7. one l!ls7, one i»A.*» and otie SO, 
Tone ■-■■■it riil ami A.V.t', are Incorporated. 



AN ULTRA-SMALL, ROTARY-TYPE "B" UNIT (No. 514 

THIS eotupact motor-generator incorporati* a rellex lilter cln-uit. 
The input is 0 V.; the output. "."in V. I 'intensions : '2% x 4 x ."i 
ins.: weight, ipi lbs. Its thrust ball hearings do not require oiling, 
The unit is available in A.C. or lu\ : also, for operation on W'l V. 
farm lighting plants. 

NEW "POLYIRON" INDUCTANCES (No. 515) 

Al.TimnMI only an I.F. unit, with trimmers, is illustrated, 
••nolyiroii" inductances are available to ma tin facta rem in types 
including regular U.K. inter-stago units, ami U.K. ami I.F. eboke 
coil>. iTIie available I.K. values are: 1 1 n. 17-Y 'JiHi, ::7n ami 4«>.~ 
k<\> Kleetm-uui gin-tic coupling is employed. These new units are 

the first cnninierelal types to appear in America incori nting the 

impa 1 1 tabled run eore lirst described in the article, ** permeability 
Tuning." in the November. IP.'H. issue of U.MHo-t'u.M-'T. Them* 
rirvtt i/cc more t'fflrtvnt than tiir core unit.'*. 



TWO NEW PRODUCTS (No. 516) 

T«» met the demand for a I to 7 pole. ?, to 1*2 point pane: switch 
for use in test apparatus ami radio sets, there lias been developed 
tie* shaft-insulated unit illustrated at A. The special-alloy coti- 
tacH insure hiirh conductivity and miuitanm wear: the contacts are 
positive and self-eleanitiv. Only liitfliest urade bakelite is used. 
Suitalile for use at ultra-abort wavelengths. The meter shunts 
illustrated at H are accurate within 1 percent plus or minus. They are 
permanent in value and noiseless in operation. Combination bur 
and thumb terminals. Insulated to permit dose mounting. Avail- 
able in all popular resistance ranges: power rating, 1 \V. Over-all 
dimensions : x «%-in. 

(Continued on papc 113) 
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Capacity indicator. (No. 508) 
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A car reproducer. (No. 509) A duo-channel set. (No. 513) 





A "convertible" set. (No. 510) 



Tiny motor-generator. (No. 514) 





Iron-core I.F. coil. (No. 515) 




3te.. 



Sensitive voltmeter. (No. 511) 



New radio components. (No. 516) 
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Wave-band switch. (No. 512) 

Right, 2 new tubes. The 1C6 "skele- 
ton." A, is an "all-wave" tube. £ 
The 76, B. "matches" the 77 and 
78. (No. 517) 
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VU*Hu** cuurtesy Radio Metal Locating i"n 



AN IMPROVED 

TREASURE" 
LOCATOR 

From all over the world we receive letters 
from people interested in treasure locat- 
ing equipment. Previous models de- 
scribed seemed to have been too com- 
plex in design and operation. The 
improved unit now described eliminates 
previous difficulties, its sensitivity permit- 
ing detection of a piece of metal 16 ins. 
square at a depth of 1 5 ft. 

C. W. PALMER 



SINCE the last description of a 
"treasure" locator ( Radio-Craft, 
July 1933), thousands of requests 
have been received from inter- 
ested readers for additional information 
on a more simplified and less difficult- 
to-operate instrument. Because practi- 
cal data on a locator having such char- 
acteristics were unavailable at the time, 
we have refrained from publishing any 
further information on this subject. 

We believe that we have now an in- 
strument that is about as efficient and 
simple as could possibly be made. Those 
who desire to construct it will find all 
necessary information contained in this 
article, (For those who prefer to save 
themselves the expense and trouble of 



some little experimenting for adjust- 
ments, etc., besides the labor involved 
in constructing the unit, we add that 
the unit is commercially available.) 

Some of our readers may not have 
read the previous articles on "treasure" 
finders ( Raiho-Cuakt, July 1933 and 
June 1932) and perhaps are puzzled 
as to how a device of this sort can be 
useful for such purposes. 

Practical Applications of Metal 
Locators 

This instrument will not "select** 
gold, or other precious metals, apart 
from baser metals, nor will any other 
similar electrical device. It will only 
indicate when any mass of metal is 



sufficiently close enough to interfere 
with a delicate adjustment made within 
the receiver. It's usefulness is not lim- 
ited to searching for buried treasure, 
but it can also be successfully used for 
the following: 

(1) Locating "lost" gas or water pipe 
lines. Municipalities that do not keep 
an exact record of the location of the 
various pipes will find that this instru- 
ment will save a great deal of unneces- 
sary excavating. 

(2) Locating metallic ore deposits 
or "pockets." 

(3) For ascertaining whether saw- 
blades, knives, guns, or other metal 
weapons are Concealed upon the person 

{Continued on page 115) 




Fig. A 

Appearance of oscillator unit. 




Fig. B 

Extra A.F. stage boosts signal 



Fig. 1 at A, 1 tube modulated oscillator; B, 5 tube receiver circuit; C, assembly of units. 
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Fig. 2 

Two separate frameworks are employed, the 
loops being built-in as shown above (all di- 
mensions are given in the circuit diagram.) 
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A "SYNTRONIC" 
ORGAN 

A new photocell "organ" which will pro- 
duce organ music and tone qualities that 
have hitherto been impossible with the 
conventional instrument. While its internal 
construction seems a bit complicated, the 
principles employed are fundamental and 
can be readily grasped. In operation the 
device is extremely simple, so that a pian- 
ist as well as an organist can operate it 
without considerable training or practice. 

EDWARD E. KASSEL 




Fig. A. Two separate keyboards are employed, cranks shown change 
tone quality of each. A great variety of tones may be simulated. 




Fig. B 

Analyzing wave form of various sounds. 




Fig. C. above. 
Tones or "quality*' being synthesized 

Fig. 0, below. 
Sound waves prepared for photographing. 



A SYNTHETIC electronic organ 
has been developed in the elec- 
tronic music laboratories of 
Ivan Eremeeff, Russian physi- 
cist and authority on electronic music, 
in the new WCAU Building in Phila- 
delphia. The construction of this mod- 
ern musical "giant/* which is the last 
word in electronic music production, 
was made possible by the generous pa- 
tronage of Dr. Leon Levy, President of 
the WCAU Broadcasting Company, and 
the able collaboration of Dr. Leopold 
Stokowski, Director of the Philadelphia 
Symphony Orchestra. 

The electronic organ can well be 
classed as a universal musical instru- 
ment, since it embraces so many divers 
types of musical tones, expressions, and 
effects. Not only producing its own 
unique tone characteristics, it is capable 
of producing the tones of other well 
known instruments, and the musical 
effects and expressions of the piano as 
well as the ordinary pipe organ. Thus, 
one may say that *t is many instruments 
within an instrument, which is comfort- 
ably small and portable, thereby over- 
coming all the physical inconveniences 
of, for example, the huge, cumbersome, 
and expensive pipe organ. 
The principles employed in Mr. 

Fig. 1 

The construction of the organ is shown in 
this figure. See text for explanation. 



Eremeeff's methods of electronic music 
production are based on his own theories 
of sound synthesis, which are advance- 
ments on the theories by Hermann 
Helmholtz, German master physicist and 
mathematician. The universitality of 
these principles enable Mr. Eremeeff to 
apply them in various forms, depending 
on the requirements and desires of those 
for whom they are made. Therefore, a 
person wishing for the tone quality and 
musical effects of a church pipe organ, 
for example and who does not care for 
or have room enough for the ordinary 
large pipe organ, will desire a small 
electronic organ in which are installed 
such parts that carry out the principles 
by which pipe organ music is produced. 
Then again, the broadcasting studio 
which is in need of music of varied tone 
qualities, such as the tone of the violin, 
the flute, the saxophone, the oboe, etc., 
or, in other words, music for every 
occasion, will desire an electronic musi- 
cal instrument which functions on the 
principles by which such varied music 
is produced. 

Simulating Sound 

In order to understand the construc- 
tion and operation of the Eremeeff syu- 
{Continued on page 104) 

Fig. 2 

This Is a single unit of a commercial assem- 
bly; includes keyboard, pedals, etc. 
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SURGICAL-ROOM 
SOUND INSTALLATIONS 



J. T. BERNSLEY 



PUBLIC address installations now 
facilitate the instruction of stu- 
dent surgeons in hospitals on both 
coasts, by enabling the distant 
surgeon or one of his assistants within 
the operating room to describe each vi- 
tal move during the progress of a deli- 
cate operation. The manner in which 
this is accomplished, as illustrated in 
the photographic illustrations on this 
page, is an absorbing story whose de- 
tails and money-making possibilities 
until now have not been known or re- 
alized by most technicians and Service 
Men. 

Dr. Chaffee, chief surgeon in a Los 
Angeles hospital is shown in the "ac- 
tion" view, A, performing a major op- 
eration while at the same time he de- 
lineates its intricacies for the benefit 
of surgeons assembled outside the 
sound-proof operating room. This run- 
ning description, picked up by a micro- 
phone concealed in the sanitary face 
mask which he must wear, is carried to 
a remote rack-and-panel type amplifier, 
the output of which feeds reproducers 
suitably located in the observation 
gallery. 

A Medical Center (N. Y. C.) Surgical 
Room Sound Installation 

To continue the analysis of hospital 
public address installations the reader 
is transported from California to New 
York where, in the Kye Hospital at Medi- 
cal Center, New York City, we find 
radio-type vacuum tubes again serving 
in a humanitarian role. It was impos- 
sible to obtain an action picture at the 
Center as the camera was considered, 
in medical parlance, 'contaminated, 
and not to be permitted in a room where 
lives depend upon absolute cleanliness. 

Since ordinary "studio'Mype micro- 
phones placed anywhere in the room 
picked up every noise produced in the 
operating room, it remained for the 
lapel-type microphone, shown at B, to 
make practical the installation in hos- 
pital operating rooms of sound appa- 
ratus that would permit the low tones 
of a surgeon to be picked up during an 
operation. 

How 16 students may be grouped 
around the sound-proof and plate-glass 
enclosed amphitheatre in Medical Cen- 
ter's Institute of Opthalmology, is shown 
at C. Hinoculars enhance the vision, 
but it remains for the reproducer set 
flush in the ceiling as shown at I), to 
acquaint the students, in the sound- 
treated gallery, with the operation's im- 
portant details as they develop. 

In a separate room is located the rack- 
and-panel amplifier equipment, illus- 



Sound installations in operating 
rooms of hospitals are now prac- 
tical, and facilitate instruction of 
student surgeons. 




Above 

Dr. Chaffee (seated) describes an operation. 
A. Another hospital uses "mike" B, in am- 
phitheatre C, with ceiling speaker D, and 
amplifier E. 



trated in E, to which the microphone 
wall-plates are wired, and from which 
lead the reproducer connections. For, 
the system is so designed that the stu- 
dents in the observation gallery may be 
given instruction by a speaker in an 
ante-room before those in main room 
are ready to begin the operation. 



Construction of a Lapel-Type 
Microphone 

As the single-button M lapel"-type mi- 
crophone is the "heart" of the installa- 
tion, it's technical features will be dis- 
cussed, with particular reference to 
Fig. 1. 

There are five essential factors that 
enter into the satisfactory operation of 
the lapel-type microphone in this type 
of installation; < especially, if it j s to 
be used underneath a surgical mask). 
These are: (1) the soft-rubber casing; 
(2) the diaphragm; (3) the carbon 
chamber; < 4 ) the bypass condenser; 
{Continued on page 103) 




^INSULATING 
M OUSiN& 



Fig. 1 

Cross-section view of a lapei-type microphone. 
The special construction that enables this 
type of microphone to function properfy Is 
clearly shown. 
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A WELL -DESIGNED 

5 TUBE 
PORTABLE 

A portable receiver will always help fill any 
lull in recreational activities, when on a 
vacation, picnicking, or a week-end trip to 
the country. The portable described here 
is extremely sensitive, employs few tubes, 
and is very economical in ''A" and M B M 
battery consumption. It is loop operated. 




R. M. DEAN 




Fig. B. Rear view of receiver and batteries. 




Fig. 1. Loop circuit for adjusting set. 




PORTABLE receiver design is largely 
a matter of compromise, since 
compactness, simplicity, rugged- 
ness, and light weight are desired 
on the one hand; while high sensitivity, 
ample volume, good tone quality, and 
economy of operation are desired on the 
other. For this reason it is best for 
the constructor to work out his own 
design, after deciding what factors he 
thinks most important. In the receiver 
illustrated here the chief considerations 
were high sensitivity and long battery 
life with only moderate volume output. 
Because it was desired to experiment 
with controlled regeneration and A. V. 
C. the panel has a somewhat crowded 
appearance. After a discussion of the 
factors involved in radio construction 
as they relate to portable design, a de- 
scription of this receiver will be given. 

Due to the very limited demand for 
the portable radio set. neither the com- 
mercial manufacturer nor the set builder 
has given it much attention. It is not. 
proposed to write here a defense for 
the portable set. In spite of its draw- 
backs and limitations the portable has 
a place in the radio field and, in addi- 
tion, a unique fascination all its own. 
So anyone willing to devote the care and 
effort necessary to making one will, I'm 
sure, feel amply repaid. The elements 



of design are more or less inter-related, 
but they can be conveniently divided 
into three groups. 

(1) Type of tubes, power supply, and 
economy of operation. 

(2) Sensitivity and selectivity, 

(3) Tone quality and power output. 

Tubes and Batteries 

If it were not for the high filament 
drain the 6 V. heater tubes would be 
the obvious choice. When the receiver 
is used only occasionally, such as a few 
hours a week during the summer, this 
doesnH matter, for one or two sets of 
dry cells would last the season. But if 
frequently used the replacement of the 
"A M battery every week or two becomes 
a nuisance and an expense. In the "old" 
days of radio '99s were used in port- 
ables with fair satisfaction. The newer 
2 V. tubes are more rugged and less 
microphonic besides being more efficient, 
so if reasonable care is exercised in 
handling the set good results can be 
expected. 

Four dry cells in series will be used 
as "A" supply where 6 V. tubes arc 
used, or if longer life is desired, five 
cells with a suitable resistor. Two dry 
cells in series or a small 3 V. "A" pack 
with a regulating (ballast tube) or non- 
i Con t itutcd on page 125) 
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Fly. C. 

Location of parts on receiver chassis. 



Fig. 2 

Schematic wiring diagram of 5 tube, dry-cell type, super-net. portable. 
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A directional-loop installation in a Stlnion Reliant airplane. 

(Washington Inst, of Technology Photo) 



BROADCASTS 

Every radio transmitting station is a M bea- 
con M to the pilot whose airplane is 
equipped with the new single-loop antenna 
radio direction finder, 788 such "beacons" 
are ready to guide him to his destination, 
whether it lies near a radio broadcasting 
station or not. The radio page of his local 
newspaper is his map, and he can set his 
course toward any station, or find his loca- 
tion by talcing radio bearings on two 
stations. 



IN last month's issue of Radio-Craft 
we told how radio beacons guide our 
air liners on their courses. There are 
now 92 such beacon stations, serving 
our major air lanes (Fig. 1). They are 
the backbone of our commercial and 
military flying; but the private pilot off 
the beaten track would often find him- 
self in a location not served by these 
beacons. 

This new radio direction finder gives 
the pilot his direct course toward any 
radio broadcasting station which he can 
tunc in on the receiving set. Thus, the 
pilot of an airplane equipped with such 
a set has at his disposal 788 true "com- 
passes" dotting the country: there are 
592 commercial radio stations, 92 De- 
partment of Commerce airway radio 
beacons, and 104 marine range beacons 
along the coasts and the shores of the 
Great Lakes, With their aid, he can 
always bring his ship to any point on 
the continent, whether there is a radio 
station at his destination, or not. The 
pilot can always locate himself by mere- 
ly tuning in on two stations, read his 
compass, draw two lines according to 
the indicated bearings, and mark the 
point on his map where the two lines 
cross. 



What is equally important, the radio 
direction finder can be used equally well 
anywhere in the world, for there are 
broadcast stations everywhere. 

In long distance flights, the finder is 
especially useful, as it always guides 
the pilot along a great circle route, 
which is the shortest distance between 
two points on a sphere, like our earth, 
Wiley Post, who last year girdled the 
globe, alone, in 7 days, 18 hours and 
49 Vz minutes, used one of the first ex- 
perimental models developed by the 
Hureau of Standards, and was enthusi- 
astic in his praise of this device. It 
relieved him of the arduous task of 
making observations with a sextant, or 
even computing compass bearings, while 
piloting his speedy Lockheed. The radio 
direction finder brought him unerringly 
to his destination all the way around 
the world. 

The reception of radio signals is 
visual, and the course toward (or away 
from) the radio station is indicated by 
the pointer of a zero-center type course 
indicator. At will, the pilot can both 
listen to broadcast and at the same 
time have his direction shown on the 
course indicator. 
This radio direction finder, like the 
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airway beacon and the blind landing 
system, was developed by the Bureau 
ol Standards of the Department of Com- 
merce. A commercial version of this 
direction finder, called the "Direct-Aire," 
which can be connected to any standard 
receiving set, (photo below) has re- 
cently been placed on the market by the 
Washington Institute of Technology. 

The simplicity of its operation, its 
low weight and low cost, and its tre- 
mendous value in the operation of air- 
craft, render this appliance of particular 
interest to the radio man. as it will un- 
doubtedly soon find the way into most 
of the private airplanes in use, and also 
into many water craft as well, where it 
can be used to equal advantage. Again 
a new field is opened to radiomen. 

Principle of Operation 

The direction finder requires the use 
of a single-loop antenna, the bi-direc- 
tional field pattern of which is dis- 
torted, and periodically switched, so 
that the larger lobe of the distorted field 
pattern lies first on one side of the air- 
plane, and then on the other (Fig, 2C), 

The normal figure-of-eight field pat- 
tern of a balanced loop antenna can be 
converted into a cardioid, or a heart- 
Fig. 1, left 
Beacons serve only the major air routes. 

Below 

The Direct-Aire mounted alongside a Lear air- 
craft receiver makes a compact unit. 




SO 
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GUIDE AIRPLANES 

This latest application of radio aids to aviation is intended 
primarily for the sportsman pilot whose destination usually 
lies away from the major air routes served by radio 
beacons* This important contribution to flying, recently 
developed by the Bureau of Standards of the U. S. De- 
partment of Commerce, is now available commercially. 
Radio again adds another milestone in the progress of 
aviation, our youngest and the most promising industry* 

HENRY W. ROBERTS 




<l' s l>e[)t vt t'onnm'm photo) 
The zero-center type course indicator tells the 
pilot at a glance whether he is on course. 



shaped pattern (Fig. 2A), either by in- 
troducing a vertical antenna (the ver- 
tical antenna current being 90 degrees 
out of phase with the loop antenna cur- 
rents, or in phase with their result- 
ant); or by utilizing the vertical effect 
or a loop antenna not symmetrical with 
respect to ground. If perfectly phased 
patterns in such a loop antenna are 
required, careful adjustment of its tun- 
ing is necessary; on the other hand, pat- 
terns similar to that shown in Fig. 2B 
are readily secured, the smaller lobe of 
the field pattern resulting from a phase 
angle between the vertical effect and 
the loop antenna effect. 

With the loop set at right angles to 
the fuselage, the intersections of these 
distorted field patterns lie directly 
ahead and behind the airplane (Fig. 
2C. The field patterns are switched 
electrically, by grounding the ends of 
the loop antenna through two rectifier 
tubes to which an alternating voltage 
is applied, so that they pass current 
alternately, as shown in Fig. 3. 

The course indicator is connected in 
the cathode-return leads of the rectifier 
tubes, so that the current of the recti- 
fiers passes through in opposite direc- 
tions* The course indicator is switched 



synchronously with the loop patterns, 
and when the larger lobe of the pattern 
is to the right of the airplane, the signal 
received deflects the pointer of the 
course indicator to the right, and vice 
versa. The audio output of the finder 
is applied to the rectifiers, and the cur- 
rents so produced are proportional to 
the field patterns. As long as the air- 
plane points directly to the radio sta- 
tion, the alternate deflections of the 
pointer remain equal, and the pointer 
appears to remain in center or "on 
course" position. The "switching" is 
done many thousands of times a second, 
and the eye does not notice any vibra- 
tion of the indicator pointer. When 
the airplane heads away from the true 
course, the prevalence of signals re- 
ceived from one side results in a dif- 
ference in voltages developed by the 
two field patterns, and causes the indi- 
cator pointer to deflect, warning the 
pilot that he is "off course," and to 
tchich side* A reversing switch can be 
provided for obtaining correct indica- 
tion when flying totvurd or awn if from 
a radio station. 

Arrangement of Circuit 

Figure 3 shows the circuit arrange- 



ment of the single-loop antenna radio 
direction finder, as developed by the 
Bureau of Standards. Loop antenna LI 
is tuned by condenser CI; the incom- 
ing signals are applied to the first U.F. 
amplifier between the center point of 
the loop antenna and the ground. The 
ends of the loop antenna are connected 
to the rectifiers VI and V2, through 
equal condensers C2 and C3. An alter- 
nating voltage is applied in opposite 
phase, through R.F. inductances L2 and 
L3, to the plates of the rectifiers; this 
voltage should be of a frequency readily 
passed by the audio amplifier of the 
radio receiver used in the installation. 
The cathodes of the rectifiers are con- 
nected through resistor Rl; the adjust- 
able center-tap of the resistor passes 
through the audio output transformer 
of the radio receiver to ground. The 
course indicator, M, is connected across 
this resistor, and a high-capacity low- 
voltage electrolytic condenser C5 damps 
the course indicator. 

The voltage to the rectifiers is sup- 
plied by an audio oscillator, Tl, using 
vacuum tube V4 with tuning condenser 
C4. Resistors R2 and R3 serve as a 
voltage divider, and are matched to 
(Continued on pngv 103) 



Fig. 3, right 

Circuit diagram of U. S. Department of Commerce single-loop antenna 
radio direction finder. 



Fig. 2, below 

The normal figure-of-eight pattern of a loop antenna can be modified 
by introducing a vertical-antenna effect. 
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INTERNATIONAL RADIO REVIEW 




Fig. A 

The new English duo-diode-pentode output 
tube. 




Fig. B. above 
Two speaker units provide full room coverage. 



Fig. C, below 
The mirror tuning dial — A French invention 
which introduces a novel cabinet design. 




HERE Is what the radio experi- 
menter has been wanting for a 
long time — a semi-technical re- 
view of the thousands of new 
ideas which are continually ap- 
pearing in overseas publica- 
tions. Each month there are re- 
ceived at the offices of RADIO- 
CRAFT hundreds of daily, weekly 
and monthly magazines orig- 
inating from all over the world. 

SINCE the cost of subscribing 
to each of these would be pro- 
hibitive for most radio men, we 
have arranged with technical 
translators to prepare for our 
readers reviews of all the really 
important, new developments il- 
lustrated and described each 
month in these publications, 

NOTE that the only available in- 
formation is that which is pub- 
lished; the experimenter must 



2 off-set panels in which the reproduc- 
ers are mounted. 

Another novelty in cabinet design 
which appeared in Radio Magazine, a 
French publication, is shown as Fig. C. 
This consists of a cabinet in which the 
tuning dial is located on the top instead 
of in the usual position on the front 
panel. A cover conceals this dial when 
the set is not in use and when the cover 
is raised, a mirror is found on its in- 
ner surface. This mirror reflects the 
image of the recessed dial and because 
of its large size, the station call letters 
or locations (in Europe the city is often 
used to identify a station) can be 
scribed directly onto the dial. A thin 
pointer moves across the dial to indi- 
cate which station is being received. 

The set contained within this cabinet 
is modern in design, and includes such 
features as automatic volume control, 
interstage noise suppression and all 
other features that make up a modern 
receiver. 



adapt the ideas to whatever 
equipment he has on hand. 



A DUO-DIODE OUTPUT PENTODE 

KJEW tubes seem to be the fashion in 
radio today and our European cous- 
ins are certainly not far behind us in 
the development of new types. The tube 
shown in Fig. A, is of a new composite 
variety designed primarily for midget 
sets. It contains both a duo-diode de- 
tector and a pentode output section. By 
the use of this tube, sets which employ 
only one A.F. stage can conserve one 
tube by the use of this double duty 
tube. 

While we have numerous composite 
tubes in this country, this particular 
variety will be new to American read- 
ers. It is pointed out in the descriptive 
material which appeared recently in 
Wireless Would that by its use in con- 
junction with a pentagrid frequency 
converter, and one additional tube as 
an LP. amplifier, a 3 tube superhetero- 
dyne of practical design can be manu- 
factured. Such a set can combine such 
features as A.V.C. and interstage noise 
suppression, due to the flexibility of 
the diode output pentode. 



NOVEL CABINETS 

EUROPEAN manufacturers place on 
the market from time to time, novel- 
ties in cabinet design that appear "dif- 
ferent" to the American radio fans. The 
cabinet at Fig. B which appeared re- 
cently in the Broadcaster and Wireless 
Retailer, an English trade magazine, 
shows the use of 2 balanced loudspeak- 
ers to facilitate "full room" coverage. 

This set is housed in a table-model 
cabinet with a front panel containing 
tuning and volume controls and with 



MORE NEW TUBES 

THERE seems to be no end to the num- 
ber of elements that can be inserted 
within one small glass bulb. We were 
all startled when the pentagrid fre- 
quency-changer tubes, such as the 2A7 
and 6A7 were placed on the market but 
apparently tube manufacturers in Eu- 
rope are not yet satisfied with the pres- 
ent complement of tube designs. A 
new tube known as the "octode" was re- 
cently described in Toi*te La Radio, a 
French magazine. The octodc is a fur- 
ther development of the pentagrid con- 
verter tube and contains an additional 
suppressor grid between the plate and 
the fifth grid, which is internally con- 
nected to the cathode. This additional 
clement has several effects upon the 
operation of the tube. In the first place, 
a tube constructed in this manner has 
a much higher conversion-amplification 
factor than previous types and is en- 
tirely free from the critical operating 
points found on certain frequencies with 
the ordinary pentagrid converter tubes. 
Also, this tube will operate on much 
lower wavelengths than previous types, 
bring quite efficient on wavelengths as 
low as 7 meters. A typical circuit for 
the new octode tube is shown in Fig. 1 
and it will be noticed that it is very 
similar to the circuits advocated for or- 
dinary pentagrid converters. 

Some time ago we displayed a new 
English tube which was peculiarly 
christened "Catkin." This tube was 
constructed after the fashion of the 
large, air-cooled types used for radio 
transmitters in which a copper-to-glass 
seal was substituted for the usual glass 
envelope. (Radio-Craft, August 1933, 
page 75). 

The latest developments of the Cat- 
kin series of tubes are designed for bat- 
tery operation. The construction of 
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Fig. 1 

The frequency-converter circuit for the new 
"octode." 

these tubes is somewhat different from 
the original Catkins, as shown in Fig. 
2 although small size and rigid con- 
struction are the results of this varia- 
tion in tube manufacture. 

Last month we showed a picture of 
a new midget tube which had just been 
introduced by the Marconiphonc Co., 
lAd. As it will be remembered, this 
new tube was exceptionally small in size 
and economical in battery requirements. 

A further examination of this midget 
tube showed that no contact prongs 
were used on the base. At that time, 
we predicted that this method of tube 
base construction would find wide use 
on both the European and American 
markets. In Fig. D. are shown several 
new types of English construction which 
have just been shown in tbc Buoad- 
c aster & WntKi.KKS Rktailku. They em- 
ploy the same type of tube base con- 
struction as the midget tube mentioned 
above. Also, these tubes are 8 contact 
tvpes which illustrates bow many con- 
tacts can be placed around the circum- 
ference of this new type of tube base. 



REAL LIFE REPRODUCTION 

SEVERAL issues of Pori'LAK Wikklkss 
magazine recently have contained de- 
scriptions of a new system of reproduc- 
tion that it is claimed brings back cer- 
tain characteristics, which are present 



Fig. D 

These 8 contact tubes and sockets employ side 
instead of base terminals, for prong and socket 
connections. 



in actual renditions of instrumental 
music but are usually missing in radio 
reproduction. The system is a devel- 
opment of G. V. Dowding, Technical 
Editor of the above magazine. Mr. 
Dowding found that the main difference 
between hearing instruments, and repro- 
ductions of these instruments, is the 
loss of those very low frequencies which 
are "felt" rather than "heard." Those 
who have attended symphony concerts, 
are familiar with these extremely low 
frequencies and while it is technically 
possible to reproduce them, with pres- 
ent-day radio transmitters and receiv- 
ers the amplitude of these "infra-sonic" 
frequencies is attenuated a great deal. 

In order to compensate for this loss 
Mr. Dowding artificially compensates 
for these low frequencies by the intro- 
duction of a special amplifier system. 
This amplifier works on an inverted 
A.V.C. principle so that any increase in 
the bass response of the receiver is 
brought out by the "infra-sonic" ampli- 
fier. While this is an artificial means 
for arriving at the desired result, those 
who have heard the new amplifier in 
operation claim that the difference be- 
tween reproduction and actual instru- 
ments can not be detected. 

The "infra-sonic" amplifier combines 
a dynatron oscillator which creates the 
"infra-sonic" frequencies, with an audio 

(Continued on pa<ie 109) 



Flu. 3 

The "Infra-sonic" system of "real-life" reproduction. A dynatron oscillator generates the sub-audible 
frequencies which are amplified by a D.C. amplifier. 
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Fig. 2 

The construction of the battery "catkin" tubes. 




Fig. E v above 

Here is a new German 16 mm. sound-film 
projector, amplifier and reproducer. 



Fig. F, below 
Three tuning dials are used for the long, 
Intermediate, and short-wave broadcasts. 
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IMPORTANT FACTS ABOUT THE NEW 



ALL-WAVE ANTENNA SYSTEMS 




Fig. B 

'Transposed I cad -in" 



In this article the author 
continues his discussion of 
new antenna systems espe- 
cially designed for use with 
all - wave radio sets. For 
highest efficiency, modern 
all-wave sets must be used 
with modern antennas. 





antenna kit. 



Fig* C 

'Transposition-cable" antenna kit. 



R. D .WASHBURNE 



PART II 



RADIO set owners should realize that although their 
set has limped along with an antiquated, "hay wire," 
and inefficient aerial, the application of modern ideas 
in antenna design will greatly improve even their old, 
200 to 550 meter set operation; and that, in the event they 
own, or contemplate purchasing a new set, a modern design 
of antenna system is necessitated by the high efficiency of 
late radio receiver models — most of which are capable of 
receiving at least police-band signals and, in many instances, 
wavelengths as low as 15 meters. 

For this reason Part I of this article described the funda- 
mental principles upon which these new antenna systems are 
based. The first system to be considered in more detail was 
the new "double doublet," which was illustrated in Figs. 
1 and A. Now go on with the story. 

Limitations of Early-Type Antennas 

(2) Inverted-L With Unshielded Lead-in. In Fig. 2 is 
illustrated our old stand-by, the "inverted-L"-type antenna. 
Where does this design lit into the all-wave antenna picture; 
what are its uses and limitations? 

When correctly installed, excellent all-wave operation may 
be obtained — provided the local-noise level is extremely low. 
In other words, this antenna system can only be recom- 
mended to the rural-ite living in a location remote from 
sources of man-made interference. 

The best means of supporting the antenna is by two rigid 
poles, one preferably on the house and the other mounted 
about 40 or 50 ft. away, so that the antenna is clear of the 
ground by the greatest distance. A metal roof underneath 
the antenna wire will tend to reduce its efficiency somewhat. 
Trees are not desirable supports for an all-wave antenna, 
owing to their tendency to sway and cause fading, as well as 
their tendency to absorb energy and thus reduce the signal 
strength. If located close to a road, or with the down-lead 
end toward the road, excessive interference from automobile 
ignition systems may be experienced on the shortest wave- 
lengths. 

As recommended in past issues of Radio-Craft, experi- 
ment carefully to find the best antenna "spot." 

It is very important that the horizontal span be as far as 
possible from chimneys, walls, trees, or any other wires; the 
lower or vertical section should also be kept "in the clear" 
and well away from rainspouts, telephone or power wires, 
tree branches or any other foreign objects; the lead-in or 
down-lead section should not approach the side of the house 
closer than about 6 ins. These points are brought out by the 
illustration, which should be carefully studied. 



The Antenna a Continuous Wire 

Note that the antenna wire should be in one continuous 
length from the far insulator, through the house-end insu- 
lator marked "insulator," and so on to, and through, the 
stand-off insulator. To keep the lead-in or down-lead section 
of the antenna system from sliding back and forth in the 
stand-off insulator a tie-wire may be used, as shown. The 
lightning arrester is mounted on the outside of the house in 
order that its ground post may be run directly to a "driven" 
ground. This is made by driving a 5 or 6 ft. metal pipe or 
rod into moist earth, leaving above-ground only about 6 ins. 
of the pipe or rod, to which the ground wire can be securely 
fastened by means of a good ground clamp. 

For the antenna use at least No. 14 B. & S. stranded eopper 
wire, and No. 12, if possible. Keep the antenna and ground 
leads well apart at all points. Locate the radio receiver as 
elose as possible to the point at which the antenna enters 
the house. 

(Reference to Fig. 8 indicates that antenna lengths 25- 
30 ft. or 100-105 ft. may be used for reception of frequencies 
within the "good" sections. However, although either length 
is optional, use the longer one to favor broadcast-band re- 
ception, or if part of the building shields part of the an- 
tenna system.) 



A graph illustrating comparative set and antenna efficiencies. The 
unshaded areas show good antenna action for the antenna lengths and 
resultant natural frequencies indicated, for a particular all-ware set. 
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HOW TO IDENTIFY THE FOREMOST OVERSEAS BROADCAST STATIONS 



Must foreign sliort-wnve stations announce 
in several lanjruajri's, iiirluding Kujrlisli. How- 
ever, numerous sta turns have characteristic 
signatures, the most important of wliieli are 
listed below : 

CXIt — It Ait AT, Mouoivo, AFictCA <S.or»0. Ih'AUo 
ami l'2.x:\0 meKacy«ies ; 'tf.'.l. .TJ.:J and '211.4 
meters, respectively l ; 1- k\v. Announces 
"lt<ulio It abut <litnx Mutw\" 1'ses Im lit of 
metronome < tie-toe, tie-i«»ei in intermission. 

iTlAA — LisHO.w I'ouTi'iiAi. (li.5t)0 and 
ine^aeyeh's : 'MM ami 1!U> meters, 
respectively I. Six cuckoo calls lietwecn 
selections. 

IMA to 1>.I1> — Zkkskx. (I hum ANY 10.560. 
Ifi.lMMi, (i.u^O mid ll.TtUi megiieycles. re- 
speetively; :;i,4, 1!>.7, 4!>.K and -.">."> meters, 
respci'tively i : kw. Sijriis in lCntffsli, 
Spanish ami 'iernuin. I Mays clmraeteristic 
eijrlit-bar chime selection during inter- 
mission. 

KA i) Mai Htm. Sim in lln.OOl) me^iK'ycles ; 30 
meters I ; -0 kw. Sljrns in Kntrlish. 

FYA -Poxtoisk, Khaxce (11.705. njWVi and 
15.1M0 mojraeyeles : 25.(8 -.*>.- and 10.7 
meters, reniiectivelyi • rj kw. " \fnr*vilb»inv" 
at start and close of program. '* Hello, 
hello, iri Paris, RatHo-Coloniale, 10,*J Rue 
He tirenvlle/* 

<;SA to tlSiJ — Uavbxtuy, Kx<;i.axi> Hl.lloO. 

!»..-» i i ». !>.r»sr», n.-nti, ii,8t;r», m.uo and 

17.770 me^'j cycles, respectively: 4!U». .'51.0, 



'Jo..!, '2:>.:\. and lfft.1) meters, re- 

spectively) : 13 to 'JO kw. Announces 
"Loft (I on tutMntj." Plays "(lot! Sow the 
Kin<l f " and gives Hip lien chimes on the 
hour. 

UV.I VaTUMN City <o.070 and 15.1110 mega- 
cycles; 50.:! and 10.8 meters, respectively) ; 
to kw. Announces "Pronto, pronto, Itmlio 

Yntlt<inu.' > 

\'*\U i— Kosik. Italy m). a J*2i i and ll.siu mega- 
cycles; 4S.*J and 'Jo.4 meters, respect ively) ; 
U kw. Lildy announcer, "Hmlio Roma" or 
"Radio liunm \4i00H." 

OXY SKA.M LKh.W'K. I'KXMAItK iltld 

11.520 megacycles: 4l»/J and HI. A meters, 
respectively i : '^-kw, ltroadeasts midnight 
chimes at <i P.M. (K.S.T.). 
SUI — I'OzXaX, I'oi.AXh ii».40u and 0.570 mega- 
cycles : VAX* and :>l,4 meters, respiM't ively ). 
Announces M Hello, hello, Polnkl ltadjo~ 

l*OttH1Ui." 

T14NICI1- -Mkukiua. t'osTA ltic.% (SMSTO and 
15.075 megacycles: ;;i ami lO.t) meters, re- 
spectively). ISugle call or tic-toe hetween 
selections. 

VK2.MK— AfsrtiAt.iA (0.5!»0 megacycles : lil.H 
Meters i ; 12 kw. Laughing notes of the 
Kooka hurra bird open ami close program. 



To convert a hove megacycle figures to kilo- 
cycles, change the decimal point to a comma. 
KXMupIe-— ti.OtiU megacycles = 0,000 kc. 



The important points to keep in mind 
are: secure (a) height; (b) insulation, 
and; (3) freedom from surrounding 
objects. 

Note that the use of indoor antennas 
of every type must be discouraged by 
the radio man who wants his customer 
to be satisfied with his all-wave set. 
Do not for iff t for a moment that, as 
stated in Part I, the satisfactory recep- 
tion of signals below 200 meters is al- 
most entirely a matter of securing the 
highest possible signal-to-noise ratio. 
This condition cannot begin to be satis- 
fied when the pick-up portion of the 
antenna is placed indoors where it can 
respond to every house-wiring radiation 
of man-made interference generated both 
within and outside the house. 

The antenna shown in Fig. 2, for 
practically all locations in the United 
States, should be run north-east by 
south- west, with the lead-in taken from 
the north-east end, to secure best recep- 
tion of overseas stations. 



A High-Quality Doublet Antenna 
System 

(3) Doublet With Transposed Lead in 
and Tuned or Untuned Impedance- 
Matching Transformer. Use of a "tran- 
sposed" lead-in permits good reception 
to be obtained in localities where the 
noise-level is quite high, as previously 
mentioned. (Note that, inasmuch as 
we are using every artifice to entirely 
remove the antenna system from all 
sources of man-made interference, the 
use of an electric light, telephone or 
telegraph line, or an "indoor antenna" 
unit that utilizes the ground lead for 
an aerial, is taboo; such makeshifts or 
substitutes will only increase the noise- 
to-signal ratio.) However, the trick 
is to keep the two down-leads as far 
apart as possible, within reasonable lim- 
its, if the shortest wavelengths are not 
to be too greatly attenuated. This fig- 
ure of "reasonable limits" is conve- 
niently obtained by using "transposition 
{.Con tinned on page 107) 
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Fig. 2 

A good Inverted*!- antenna. 



Fig. 3A 

A good dipole antenna system. 

Fig. 7. right 
The wavelength range switch of a modern set 
selects the most suitable antenna. 




1 7^™^'' 

TO RAO 




Fig. 3B 

Tuned coupling insures high efficiency. 
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Fig. 4 

"transposition-cable" antenna. 
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Fig. 5 

Useful applications of "transposition-cable." 
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Fig. 6 

or "doublet" selector switch. 
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PHOT!?- f'HiTO- 
VQLTAtC SHELVE CPr>D dl'IVE 




A, copper-oxide, B, caesium or other types, C, selenium. 



THE P. E. CELL 

The application of photoelectric cells in 
the radio and electronic field are becom- 
ing more common every day. However, 
a great many Service Men are not com- 
pletely familiar with this subject, particu- 
larly concerning the characteristics of 
each type and what they are adapted for, 

A, J. McMASTER 



THE various forms of light-sensitive 
cells are classified as follows: (1) 
photo-emissive, (2) photo-conduc- 
tive. (3) photo-voltaic. Each type 
is analyzed as to color sensitivity, static 
response to variations in light inten- 
sity, and dynamic response at audio fre- 
quencies. Curves are shown illustrat- 
ing the operating characteristics. A 
hrief comparison of the merits of each 
type for different uses forms the con- 
clusion of this article. 

Although some of the electrical ef- 
fects of light on certain substances have 
been known for nearly 100 years, it is 
only within the past decade that sub- 
stantial and significant progress in the 
engineering application of light-sensi- 
tive devices has taken place. In order 
that we may find a proper place for 
photoelectricity in the modern scheme 
of engineering practice, let us consider 
for a moment some of the many forms 
of engineering in which the primary 
objective is the transformation of one 
form of energy to another. Thus, we 
have various forms of so called electri- 
cal generators in which mechanical en- 
ergy is converted to electrical energy. 
This process is readily reversible in 
transforming electrical to mechanical 
energy by means of motors, solenoids, 
etc. Again, either mechanical or elec- 
trical energy may be changed to heat. 
Such processes are in some cases also 



reversible as evidenced by friction, elec- 
trical heating, the turbine, and thermo- 
electricity. Chemical energy may serve 
as a source of electrical power, and 
when we charge our automobile battery 
we again reverse the transformation 
process. One could name other ex- 
amples of this universal effort to change 
one form of available energy to an- 
other, but sufficient mention has been 
made to establish the desirability of 
seeking engineering means for making 
all forms of energy interchangeable. 
Let it suffice to call attention to the 
breadth of engineering and industry 
based fundamentally on the conversion 
cf acoustical energy to electrical energy 
and vice versa. 

But we have not as yet considered 
one of the most abundant forms of en- 
ergy, namely, that of light. Abundant 
not only in nature, it is of course pro- 
duced artificially on a tremendous scale. 
The utilization of solar energy goes on 
everywhere about us, but not in a di- 
rect and readily controllable manner. It 
is not the purpose of this paper to sug- 
gest a photoelectric method for the di- 
rect transformation of the sun's energy. 
This process, though possible is yet too 
inefficient to be of the least economic 
value. However, we shall direct our at- 
tention briefly to the devices available 
for the utilization of light energy for 
measurement and control purposes. 



Photoelectric Cells 

Photoelectricity has been defined as 
any electrical effect produced by the ac- 
tion of light. Three fundamental types 
of light-sensitive phenomena will be con- 
sidered briefly. The photo-r missive ef- 
fect, though not the oldest, is perhaps 
(Continued on page 120) 
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The above curves show the various characteristics of the 3 most used types of P.E, cells; namely, photovoltaic, Photo-emissive 
types. The first is popularly referred to as the copper-oxide cell, the second as the caesium or other gas-filled tube types, and 

the older selenium cell. 



, and photo-conductive 
the last is typified by 
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A LONG-WAVE 



TUNER 



There are few receivers that are able to 
receive broadcasts from European sta- 
tions. This is due, primarily, to the wave- 
length these stations use. The author 
describes a "tuner 11 which permits the 
reception of these foreign programs on 
wavelengths between 500 and 2,000 
meters. 




VOL CONTROL SWITCH 



F. R. HARRIS 




Fig, A 

Location of tubes, coils, etc. 



Possible European 


Stations on 


L.W. 


Station 


Station 


Power 


Hours 


Location 


Meters 


in Kw. 


Diff " 


Moscow (U.S.S.R.) .... 


1,724 


500 


7 


Paris (France) 


1.648 


75 


5 


Konigswusterhausen 








(Germany) 


1.571 


60 


6 


Minsk (U.S.S.R,) 


1.442 


100 


7 


Warsaw (Poland) 


1.345 


120 


6 


Luxembourg 


1,304 


150 


5 


Kalundborg (Denmark) 


1,261 


75 


6 


Leningrad (U.S.S.R.) 


1,239 


100 


7 


Oslo (Norway) 


1,181 


60 


5 


*Time difference figured 


from 


Eastern 


Standard Time. 









SHORT-WAVE reception has, re- 
cently, become quite the fad and 
the general public lias become 
"short-wave conscious/' It is not, 
however, so generally realized that 
there is a considerable band of frequen- 
cies below the regular broadcast band 
(higher wavelengths) in which there is 
much worth hearing. Marine police, 
aircraft dispatching and weather reports 
are all carried on in phone within this 
band. In addition to this, for those 
who can read code, there are innumer- 
able government and other services. By 
International agreement, also, regular 
broadcasting is carried on within the 
hand from 160 kc. to 230 kc. (1,875 me- 
ters to 1,340 meters), stations within 
this range being located all over Kur- 
ope, some using considerable power. 

Luxembourg, for instance, on 1,304 
meters (230 kc), is rated at 200 kw., 
and has been consistently heard in the 
United States. For those who have 
tired of the, nowadays, commonplace 
reception of world-wide short-wave pro- 
grams here is a new mark to shoot at, 
and a mark which is much more likely 
to result in the reception of really en- 
joyable programs since long- wave trans- 
mission is not affected by daylight or 
dark conditions to the extent with which 
il is found on the shorter waves; long- 



wave fading is almost unknown and 
man-made static is almost non-existent, 
only electrical storms causing any con- 
siderable interference (mostly in the 
summer). 

Another feature which will make 
long- wave reception increasingly reli- 
able and interesting to American radio 
fans is the rush to greater and greater 
power on the part of European stations. 
With these points in mind the "lung- 
wave tuner" illustrated and described 
in this article was designed and built. 
Design 

In laying out the set several points 
were given especial consideration. The 
set must, of course, be sensitive in or- 
der to be of any use at all. It must 
be selective in order to cut through the 
maze of local code and other service 
stations and bring in the much more 
distant phone station that we want. It 
must be simple to construct and to put 
into operation if the average home 
builder is to have any chance at all of 
building it, and it must be reasonable 
in price. 

After much consideration the choice 
finally fell on a straight tuned radio- 
frequency set of 4 stages having no 
audio frequency amplification, and de- 
pending on a separate power supply. 
(Continued on page 116) 
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FiO. 1 

Circuit of long-wave tuner. The A.F. amplifier of the regular receiver is employed for loudspeaker reception. 
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UPLIFTING THE 

SERVICING 

PROFESSION 

In this concluding chapter, the author 
suggests numerous ways for augmenting 
the Service Man's income. Some very 
pertinent advice concerning the tech- 
nician's obligations to the customer 
should be thoroughly digested and con- 
sidered by readers. 




F. E. COLT 



PART III 



Fio. A. Third-priie winner, Nat'l Union Radio Corp's. Best Service 
Bench contest, Lyon Radio Service, Syracuse, N. Y. 



IN THE June and July issues of Radio- 
Craft the writer discussed ways and 
means of setting up a profitable ra- 
dio service shop. In this, Part III 
installment, we go into details, and 
now take up the subject of the guar- 
antee tag. The guarantee tag is only 
an acknowledgement that you are ready 
to make your work right in case of de- 
fective parts. 

If yon make a real effort to do your 
work right and are careful to do it well 
and use only parts from well-established 
old-line manufacturers whose wares 
have proven good, you will not have to 
worry about guarantees. Of course 
there may be exceptions to this rule, as 
in all rules, but if you do have a come- 
back, make the necessary corrections 
and do it with the biggest smile that 
you can possibly muster. This will win 
you more customers than you now 
realize, and helps develop better serv- 
ice technique instead of slip-shod habits. 




Fig. 1. Complete public address panel, for 
testing, and store ballyhoo. 



A Profitable "DX" Trip 

This reminds me of a trip I made one 
time. Although it cost me some lost 
time it, in turn, brought me about 25 
new customers. A man came into my 
shop with a Crosley battery set packed 
in a dust-covered box — I soon found out 
that he lived 20 miles beyond a neigh- 
boring town which was 15 miles from 
my shop. The set needed new tubes, 
new batteries and a good cleaning and 
balancing. I reconditioned the receiver, 
set it all up, tried it out, and it worked 
splendidly. 

He came in and got the set and I did 
not hear from him until a week later 
when he brought the set in again and 
asked me to try it out saying he could 
not get a thing over it! I hooked up 
the set and it worked again excellently, 
so we came to the conclusion that he 
must have had it connected wrong. This 
time I connected it all up, marked the 
wires, made him a pictorial diagram 
and schooled him about getting the po- 
larity right on the "A" battery, which 
was the only thing he did not bring in 
with him. He said that on his way 
home this time he would get his "A" 
battery which he had left in the neigh- 
boring town to get recharged and then 
he thought he would be able to receive 
the opening game of the World Series 
the following day. 

Imagine my surprise when I got a 
long distance call that evening from 
him out on his ranch 35 miles from my 
shop, telling me that he couldn't get 
any response! He was disappointed and 
half-way angry. The first thing he 
asked was if I guaranteed my work and 
would I make it right. After a brief 
conversation to find out whether he had 
got it hooked up all right, I told him 
that I would come out on one condi- 
tion — that if the trouble was due to 
any error on my part I would not charge 
him for the trip but if it was a case 
of a bad "A" battery or a wrong hook- 
up, I would charge him for the trip. 



This was agreeable so I drove out. 

When I arrived I just looked over all 
of the connections. Everything was 
O.K. I then started to work by testing 
the "A" battery. This battery showed 
shorted cells and as soon as a load was 
connected it went flat. He watched me 
and saw the test himself so he drove 
to the nearby town and bought a new 
battery. When he got back we con- 
nected it up. How the stations did roll 
in from all over the U. S. Did he pay 
me? Til say he did — not only mileage 
plus time, but he slipped me $2,00 more. 
Was he happy — and was If 

A week later I received a call from 
the only radio dealer of this town where 
the man bought the battery, saying that 
he had a few sets he wanted me to 
check up. I went up and as a result 
had 2 day's work of about 30 sets to 
clean, test and repair. 

Did this guarantee business pay? 
{Continued on page 101) 
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CONVERTING OLD RECEIVERS 



There are, unquestionably, numerous receivers, purchased 
years ago, that still function satisfactorily, but which can 
be made more efficient and brought up-to-date by a few 
changes and' alterations. It is the purpose of this and sub- 
sequent articles, to inform Service Men and other interested 
parties regarding these modifications. Also, "conversion 11 
data will be given for revamping old electric sets to those 
of modern M dry-cell tube 11 type — those who live in rural sec- 
tion, where electric light line power is unavailable, will be 
especially interested in this data. 
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Fig. 1 

APEX MODEL 7. This is a revised circuit incorporating improved detection and A.V.C. The 

detector tube (a 27) is replaced by a 55 tube and appropriate oscket, and the old 24 tube, by a 
56. All necessary values are indicated. 
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Fig. 2 

TEMPLE 8-91. The new circuit shown above is a considerable improvement — accomplished by 
employing a 2A6 as a half-wave detector, self-biased, and an A.V.C. arrangement that was derived 
only after considerable experimentation* 
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Fig. 3 

WESTINGHOUSE WR-7. RCA 80, 82. etc. A combined second -detect or and A.V.C- stage is the 
improvement shown in this circuit. This change will improve the set considerably, and incidentally 
bring It uP-to-date with later models. 



IMPROVED DETECTION AND A.V.C 
FOR APEX MODEL 7 

THIS circuit change in Apex model 7 
' may be used by the Service Man to 
make an "extra dollar" or as an original 
by the set builder and experimenter, 
due to its high efficiency and stability. 

In making the change the heater cir- 
cuits remain as is, except winding 
4 *H" the center-tap of which is grounded. 
The 27 tube socket is replaced by a 6 
prong socket for the 55 tube. The old 
24 A.V.C. socket is used for the 56 tube, 
which may be coupled to the 47 as shown 
in Fig. 1, or transformer-coupled, as 
preferred. The grid and plate connec- 
tions are the same on the K.F., first- 
detector and LF. stages, only grid-re- 
turn and cathode leads being changed. 

A 0.5-meg. volume control with bnilt- 
on switch may be used. This eliminates 
the need for the A.G\ switch on the side 
of the cabinet. 

Alignment: R.F., 1,400 and 600 kc; 
I.F., 175 kc. The revised circuit is 
shown ia Fig. 1, 

Ihby White 



ADDING A.V.C. TO A TEMPLE 8-91 

NO DOUBT many Service Men through- 
out the country have experimented 
from time to time with the problem of 
a workable A.V.C. modernization of old- 
type radio receivers. The very provoca- 
tive possibilities of the duo-diode-triodes 
finally snared the writer into such a 
venture, and, while the results achieved 
were excellent, the resultant headache 
was a wow! 

The set selected for the experiment 
was a Temple 8-91 — one of the models 
using a tuned antenna coil and coup- 
ling the 24 first R.F. to the 27 second 
R.F. via a .002-mf. mica condenser, with 
appropriate chokes in the plate and 
grid circuits. 

The circuit diagram, Fig. 2, shows 
in detail the new connections. The 4 
gang tuning condenser is so constructed 
as to lend itself readily to insulation 
from the chassis which, of course, is 
absolutely necessary. The blocking con- 
densers C 1, 3, 4 and 5, are essential, 
but are not at all critical as to capacity. 
Condenser C7 is somewhat critical, and 
should in no case be less than .5-mf. 
Condenser C17 proved to be the real 
stumbling block in the job. Every ex- 
perimental change in R4 called for a 
corresponding change in this particular 
capacity and the overall sensitivity of 
the entire circuit centers around it. 
Those who care to try it will find that 
a variable condenser at this point will 
enable them to bring the R.F stages up 
to oscillation at any point on the dial. 

Exhaustive experimentation showed 
a considerably better overall efficiency 
with the 2A6 tube used as a half-wave 
df tec tor, self-biased and, contrary to a 
great deal which the writer has read 
(Continued on paye 112) 
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A SELF-POWERED 2 TUBE 
SHORT-WAVE CONVERTER 

Short-wave converters offer the Service Man a splendid 
opportunity for making extra money. This simple and inex- 
pensive unit will readily sell itself on every demonstration, 

ELLIS COHEN* 




A LT HOUGH short waves offer 
A\ almost unlimited reception pos- 
r \ sibilities and is becoming in- 
# * creasingly popular every day, 
it is not available to most radio set 

hiMjIlne com. of America 
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Fifl. A 

Chassis appearance and layout. 



Fig. 1 

Diagram of 2 tube S.-W. converter. 

listeners. Perhaps this may be due to 
a mistaken idea that a complete new 
receiver is necessary if both broadcast 
and short waves are desired; but more 
likely it is probably because most local 
technicians fail to keep their customers 
acquainted with new advances and pro- 
gress made in radio. Where this obliga- 
tion to the customer is not fulfilled, a 



most satisfactory and quick sale, and 
therefore a means for augmenting his 
income, is being overlooked by the Ser- 
vice Man. 

The sale of a short-wave converter 
can be easily expedited, when the fea- 
tures of the reception possibilities are 
pointed out to the prospective customer. 
They should easily interest the cus- 
tomer, and are as follows: 

(1) Police calls; 

(2) Amateur radiophone — the gossip 
of the "hams'*; 

(3) Broadcasting; 

(4) Airplane radiophone conversa- 
tion ; 

(5) Extreme "distance'*— an inherent 
characteristic of short waves. 

Principles Underlying Short-Wave 
Converters 

Since the ordinary broadcast receiver 
{Continued on page 113) 



A VERSATILE OSCILLATOR 

An oscillator such as described below is a most valuable 
asset to the Service Man. It is entirely self-powered, oper- 
ates from either A.C. or D.C., and generates A.F., I F 
and R.F. 

^^^^^^^^^^^__S. S. EGERT* 

S. BAGNO 



AUDIO OUTPUT 




r 



4 MF 350 
(PACHJ OhMS - 



Cable 



UOV.AC-DC 



Flo. 1 

Oscillator output = 1,000 cy. (A.F.), 105- 
500 kc. (I.F.), and 500-3,000 kc. (R.F.). 



WITHIN the past two years the 
standards for radio receivers 
of simple design have be- 
come increasingly compli- 
cated. With the introduction of the 
multi-grid and double-purpose tubes the 
average Service Man, when confronted 
with the general service problem must 
necessarily be the equivalent of a good 
radio engineer. In other words, the old 
hit-or-miss method of cut and try is 
slowly evaporating into a myth, since 
with some of our modern receivers we 
can "try, try again" for the next year 
without getting anywhere. Also, with 
word coming from the manufacturers 
that receivers now being designed for 
next year's models will ho even more 
complicated than those which have here- 
tofore been sold, the prospect of doing 
a good service job without adequate 

•Wireless Kpert KngineerinK- Inc. 




service equipment becomes almost hope- 
less. 

One of the most essential instruments 
necessary to check a really modern 
radio receiver is a signal generator, or 
service oscillator as it is more popularly 
known. There are many characteristics 
which can be included to make a good 
oscillator. (1) The unit should be uni- 
versal in regard to its power supply: i2) 
it should be stable in regard to fre- 
quency; (3) it should have adequate 
modulation, and, (4) it should be accur- 
ate in regard to frequency readings. 
Also of prime importance, the instru- 
ment should be capable of covering a 
wide band spread — since at present 
there are no such things as standard 
intermediate frequencies; also, most of 
next years sets will be designed to oper- 
ate either over a greater wavelength 
range than at all-waves, or at least part 
(Continued on pay* 114) 
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A COMPLETE 
SET TESTER 

Servicing equipment, if it is to aid the Ser- 
vice Man in solving all troubles, must be as 
complete as possible. The author describes 
In this article equipment that will not only 
reflect credit on the technician who owns 
it, but will permit him to make any desired 
test or measurement. 



iW. H. ASHCROFT*i 



THE most "professional" portable set- 
testing equipment is that which in- 
cludes, in one handy unit, all of 
the testing facilities which are required 
for either preliminary or complete and 
detailed tests and adjustments of any 
radio receiver. Such a tester should 
include the following units: (1) an 
efficient English - reading tube tester; 
(2> an accurately-calibrated service os- 
cillator, and; (3) a complete, "straight- 
forward" analyzer with, (a) an ohm- 
meter, and (b) capacity - measuring 
facilities. It is recognized, of course, 

•Detulupiiieni Knk'iiieor. Supreme Instruments Corp. 



that all of these testing and adjusting 
facilities are not required on most serv- 
ice calls, but there are times when they 
are convenient for use in homes which 
are located at a considerable distance 
from the Service Man's shop or labor- 
atory. 

A New Test Instrument 

The latest development in test equip- 
ment for the radio man, illustrated in 
figure has been designed to meet these 
requirements. Also, it has been de- 
signed with a view to having "eye 
value," for, after all. if a technician is 
going to invest any considerable sum 



in a high-grade tool, why should he not 
expect that its worth be made appar- 
ent, within certain limits, to the lay- 
man by the way in which its appear- 
ance is "dressed up"? 

Two meters are included in the tester. 
One is provided with an English-read- 
ing scale, marked "good — bad" for the 
tube tester. 

The other is used for the analyzer, 
ohmmeter, and for the capacity-measur- 
ing functions. It has the following 
ranges: potential, 0/5/25/125/250/500/ 
1,250 V., A.C. and D.C.; current. 0/5/25/ 
125/250/500 ma., and 125 A., D.C.: re- 
\ Continued on page 118) 



AN IMPROVED MAGNETIC SPEAKER 



A new magnetic speaker has made its appearance which 
will do much toward redeeming the "one-time" popularity 
of this type of reproducer. The construction of this unit is 
unique, yet so efficient in design that remarkable sensitivity 
and faithful reproduction are attained. It is ideal for 
portables and dry-cell tube receivers. 




MAGNETIC speakers still serve 
to fill an important gap in ra- 
dio receiver design, and con- 
struction. As a matter of fact, present 
auto -radio receivers would have had 
a unit of this type included in their 
construction had it not been that up 
until this present time an efficient 
magnetic type of speaker unit was diffi- 
cult to obtain. As it is, we still find 
them in use in farm or rural receivers, 
portable sets, and in practically all 
forms of dry-cell tube types of radio 
receivers. 

The important points in favor of mag* 
netic speaker use enable it to fill a 
void that is otherwise impossible with 
the dynamic type. Tt should he remem- 
bered that a speaker of this construe- 
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Fig, 1 

Illustrating, in detail, construction of a new 
improved magnetic speaker. 

Fig. A. extreme left 
Complete appearance of new speaker. 

(riMtn rmirtoy, T'tah H.idlo Pn*lurf« Cml 
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A DELUXE 4 TUBE 
SHORT-WAVE CONVERTER 

The features that distinguish this converter from others 
include not only its careful design and construction, but 
additional high gain and selectivity; also, an unusual and 
most efficient means for band changing permits complete 
short-wave reception* The unit described here is for 110 V, 
A.C. operation, 

S. MILLER* 



Tig. A 

External appearance of converter. 
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Fig. 1 

Schematic wiring diagram of 4 tube converter. 



THE question often arises as to whether or not a com- 
bination of high-grade converter and a fairly good broad, 
cast set can perform as efficiently as a receiver designed 
specifically for short-wave reception. The writer states, em- 
phatically, yes! 

A correct lydesigned converter, coupled to an average 
broadcast receiver may be more sensitive than a short-wave 
receiver because the use of an efficient converter automatic- 
ally changes an ordinary T.K.F. broadcast receiver into a 
superset., or it changes a broadcast "super" into a double- 
shift short-wave superheterodyne with three detectors and 
two different intermediate frequencies. 

Actual performance tests have conclusively proven tliut 
a real, high-class converter will increase the overall sensi- 

• Chief Engineer, Poshil Kurilo Corp. 

(Continued on paye 110) 




Fig. A 

Everything necessary for P.A. work. 

THE public address market has been 
offered from time to time, a large 
variety of amplifier units intended 
for mobile use. While many of these 
outfits proved effective and fulfilled cer- 
tain essential mobile requirements, few 
of them realty represented a functional 
completeness. 

True Compactness and Completeness 

Figure A demonstrates at a glance 
the compactness and completeness of a 
new mobile unit designed to overcome 
the faults of previous types. The pos- 
sible applications of this sound system 
are numerous. 

All of the necessary equipment (with 
the exception of speakers and micro- 
phone) is completely contained in a 

• Chief Engineer, Allied Radio Corp. 



A MOBILE P. A. SYSTEM 

This public address outfit is a completely self-contained, 
compact system. A 6 V. storage battery supplies both 
"A" and "B M power, and the amplifier has an output of 
20 W. A 2 speed phonograph motor permits record repro- 
duction, besides "mike" use. 

W. F. MARSH* 



single steel cabinet with a baked crys- 
talline finish, measuring only 11% x 
14 x 16 in., and weighing only 65 lbs. 
Contained in this cabinet are a power, 
ful, high-quality 6 V. class B amplifier 
of the latest design 
having an output 
in excess of 20 W., 
an input control 
panel, and a 2 
speed, 6 V. phono- 
graph motor with 
weighted turntable 

•lllllllllllllllllllrlllllllllllllilltllllltltlllllllltmilMrf 

Hg. 1 
Wiring diagram of 20 
W. amplifier. A 6 V. 
motor- generator supplies 
high-voltage "B," and 
Is operated by a relay* 



and pickup. Provision is made on the 
side of the case for plugging in speakers 
and 6 V. supply leads. A microphone 
input socket is placed conveniently on 
(Continued on page 110) 
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS 

OPERATING NOTES 



WHAT THIS DEPARTMENT IS FOR 



It is conducted especially for the 
professional Service Man. In it 
will be found the most unusual 
troubles encountered in radio serv- 
ice work, written in a practical 
manner, by Service Men for you. 



Have you, as a professional man, 
encountered any unusual or inter- 
esting Service Kinks that may help 
your fellow workers? If so, let us 
have them. They will be paid for, 
upon publication, at regular rates. 



CANADIAN "NOTES" 

THE following are a few of the more 
unusual service problems encountered 
by me in the past month or so. 



DeFOREST CROSLEY ARIA 

ALOUD squealing as the set was 
first turned on, after being turned 
off for a short time, proved to be due 
to a gassy 45 power tube, replacement 
being the only cure. 



AT WATER KENT No. 82 

ONE complaint on this model was 
"set dead." We checked all volt- 
ages carefully only to find everything 
0. K. We then removed the 24 A.V.C. 
tube which is located at the rear of the 
chassis as shown in Fig. 1A. The set 
then worked perfectly. We immediately 
tried several new tubes but with the 
same result. We looked over the sche- 
matic, which is shown in Fig. 2 A, and 
found a bleeder resistor, connected from 
one side of the volume control to 
ground, which measured 700 ohms. We 
found that by replacing this resistor 
with a 1,000 ohm unit the trouble was 
completely remedied and the set would 
perform with the original tube. The 
owner of another set of the same model 
complained of "motor-boating" when the 
volume control was set at low-volume 
level. The trouble was traced to an 
cpen detector plate filter condenser — 
the .25-mf capacity shown at X in Fig. 
1C. The remedy was replacement of the 
defective unit. 



NORTHERN ELECTRIC No. 101 
ALL-VMVE RECEIVER 

THE owner of this set complained of 
low volume. A check was made of 
the voltages. (It might be well to 
state that this model contains 5 I.F. 
transformers.) It was found that the 
voltages on the last I.F. tube were seem- 
ingly low. We checked over all con- 
densers and resistors, etc., which we 
thought would cause this condition, and 
found all checked O.K. But wait, a 
happy thought — we open the last I.F. 
transformer and there we find another 
tubular condenser which proved to be 
leaking; by replacing this unit the 
trouble was eliminated. 



PHILCO TRANSITONE 5 and 6 

LOW volume was found to he due to 
a shorted 20 mf. cathode bypass in 
the 41 output tube circuit as shown in 
Fig. 2. This condenser is part of a 
block of 4 condensers and, due to 
cramped space in these models, the 
whole unit must he replaced. 



GENERAL ELECTRIC I25-J-I2 
TUBE SUPER 

"iiOTORBOATING" was the com- 
plaint in this set. As we ap- 
proached a station, in tuning, the set 
would motorboat. A complete check 
with the schematic was made of volt- 
ages, etc., and everything checked per- 
fectly. As a last resort we tried re- 
adjusting the set completely, but with- 
out any success. We finally hit upon 
the defect by cleaning the condenser 
gang contacts, whereupon the set again 
worked perfectly. However, this we 
found to be a very unusual case al- 
though well worth while bearing in 
mind as a probable reoccurrance of this 
trouble elsewhere. 



NORTHERN ELECTRIC MINAKI 
MIDGET SET 

NO PLATE voltage on the pentode out- 
put tube of this model is usually 
due to a shorted tubular-type plate by- 
pass .1-mf. condenser (and not, as 
might at first be expected, to the by- 
pass condenser block which is located 
directly beneath the condenser gang). 



THE DeFOREST CROSLEY 
8 TUBE SUPER 

DISTORTION" was the complaint and 
we traced the trouble to the out- 
put circuit which, as shown in Fig. 3, 
(Continued on page 110) 
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Fig. 1 

Several trouble makers In the A.K. 
model 82 set. 




Fig. 2 

A defective condenser-block unit causes 
trouble. 




Fig. 3 

A °kink'* saves buying a new audio transformer- 




Fig. 4 

A hard-to-Iocate, defective resistor in n 
Majestic 230. 
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SHORT-CUTS 



IN RADIO 




(i 



SCRATCH SHIELD" 

V4 In. DJA 
_V , HOLE 
l3jj FOR SHAFT 

ffifW 

CLEAR 
DISC OF 
CELLULOID 




Clip from 
old knife 
switch 




ALUMINUM 



^-THUMB TACK 
"TIN" 



SIX 
LAMINA - 
TIOMS FROM 
OLD TRANS- 
FORMER. 




VERNIER 
RESISTOR 

THIN PAPER SCALE MOUNTED ON 
GLASS; HOLE IN PANEL ACTS 
TD ILLUMINATE SCALE. 




IT IS difficult to grasp the controls of ultra - 
midget sets without marring the surface 
finish. The transparent scratch shield illus- 
trated prevents this damage to the cabinet, 
— E. E. Yoi'nukin 



TIIK use of knife-switch clips permits shield "t win*. -Makk Jonks 
cans to he removed or replaced In a 
second. No longer £ there need to wonder 
how to make contact to "baking power can" 
shields. iMiAiti.Ks Latch a, Jr. 



DESIRING to test the conductivity of some 
seemingly poor connections, and 'not wish- 
ing to invest in a milliammeter at the too* 
mo-it, the above qualitative unit was made. 
It "reads" the resistance of a 1 in. length 
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SWITCH 
BOX 




USE of the inexpensive standoff insulator 
illustrated above, which utilizes ordinary 
window shade brackets, will improve recep- 
tion on the shorter wavelengths. <*iikstkic 
Mi'l'l.INTOCK 



THE little service shop gadget shown above a T'SKFT'L test unit, 
makes it convenient to disconnect all hat- r\ transform* 
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terles from a radio set. or make battery- I-\ : J5» i\ full current supply ;< \ 1 1 condenser 
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ANOVK, is shown the use of discarded 
midgct-sel knobs and "jutik-bov" com- 
ponents ns drawer handles. — Joskcii I.eku 
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HIHT. a method for securing additional 
connection points to an existing receiver. 

Fbaxk L, KrTzjc.\i;i:i:<;j:i: 
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VARIABLE-NOTE CODE 
TICE SET 



PRAC- 



Harold L. Kramer 

USIXG most A.F. transformers in con- 
junction with a triode for use as an 
A.F. oscillator, a low-pitched note is ob- 
tained unless "A" and *'H" are greatly 
reduced, in which case the volume is 
greatly reduced. 

Connect up a Ford coil as shown in 
Fig. 1, use rated voltages, and your 
troubles are over. Any note may be 
obtained at loudspeaker volume. Any 
type of tube may be used. 

Melt out the tar, remove primary and 
secondary, and discard former coil. I T se 
the secondary sections in the manner 
shown; reverse the leads to one coil 
if the circuit does not oscillate. Ar- 
range the core to slide within these 
two coils to vary the output frequency. 



SECONDARY AND 
CORE PROM 
FORD SPARK 
COIL 

CORE POSITION 
ADJUSTABLE 




Fig. 1 

A code practice set with variable tone. 



NOTICE: 

Mr. Experimenter — what is your 
idea of lime- or money-saving ideas? 
Most radio men have a great num- 
ber of short-cuts that they employ in 
their daily work — short-cuts that 
speed work or save cash. 

RADIO-CRAFT will pay, upon pub- 
lication, space rates for clever ideas 
in radio — and its allied fields. 

The items, which must be NEW, 
may include ideas in radio recep- 
tion; photoelectricity; television; 
electronic music; radiodynamics; and 
public address. 



ADDING "GAS TEST" TO 
ANALYZERS 

A. S. Cox 

CONNECT a 1 meg.. Vi-W. resistor in 
the manner shown in Fig. 2. to add 
to analyzers a test for gassy tubes. 
Make certain that the pushbutton breaks 
one circuit before making the other. 

Only one change in plate current 
should be noted. If the tube is gassy 
the plate current will change twice, first 
because of the gas content and conse- 
quent grid current, and second because 
of the usual change in grid bias. 



I MEG RESISTOR. 
(GAS TEST} 



TESTING REPRODUCERS IN THE 
SHOP 

Allyn J. Warner 

A GADGET has been made up by the 
writer for testing radio sets that 
come into the shop minus the repro- 
ducers. 

Mount and identify tip-jacks on a 
panel in the manner shown in Fig. 3. 4 
connecting P, B-K and F, to a center- 
tapped choke coil; the writer used a 
unit salvaged from an old Radiola MI- 
A. This inductance takes the place of 
the reproducer input transformer pri- 
mary. 

The two condensers are used in series 
with a good, correctly-baffled magnetic 
reproducer. 

The tapped resistor takes the place 
of the field -winding. 



A M B" CUT-OUT RELAY FOR RURAL 
RADIO SHOPS 

W. Rasmussen 

MANY battery sets have defects such 
as leaky condenser blocks or other 
circuit components that cause current 
drain. This becomes a serious item to 
the Service Man in rural districts who 
must depend upon batteries for his high- 
voltage power supply. By revamping 
the relay from an old Philco or Bosch 
"A and B" eliminator and connecting it 
as shown in Fig. 4. the "B" batteries 
will be automatically disconnected when 
the "A" battery circuit is opened. 

(Cont'nurrf on page 114) 




Fig. 5 

Remote control of the radio set. 



Fig. 9 

A graph for the megohm meter. 
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FILAMENT 



r T MQftlUM LAYER. 

/ \ EST^D ON E^ MOLECULE 



THICK 




SECTIONAL VIEW 



■#| I EZiga* THORIUM 1M- 



PRECNATED 
TUNGSTEN 
FILAMENT 



Fig. Q.272 
"Oxide" and "thorialed" tube filaments. 




EACH COIL: 
12 LAYERS 
N* 22 D.C.C WIRE 
CORE : ROUND, 
WROUGHT IRON 
OR MILD STEEL 



6 TO 12 V.D.C 



Fig. Q.273 
A small battery-operated magneti/er. 



Fig. Q.274. Electro-acoustic wavemeter. 




"TUNGSTEN/* "OXIDE" AND 
"THORIUM" TUBE FILAMENTS- 
REACTIVATION 

t272> Mr. A, N. A. Ihicps, .lenkinstnwn, 
I'eii nsylvania. 

iQ.li What is (lie difference between tube 
filaments classed as "tungsten, ** "oxide," and 
"thorium"? 

(A.l i Tungsten-filament tubes are those 
having filaments made of solid metallic tung- 
sten, Ihie to the strong affinity which the 
tungsten electrons have for oho another it is 
difficult to liberate them from the filament. 
The electrons are released only by raising the 
IHanient heat to a very high degree. Now, 
if there were some way in which the electron 
affinity eon Id he reduced, there would he less 
difficulty in obtaining a copious electron flow 
with moderate filament tempera tn res. Mere 
is where the oxide-filament tube enters the 
picture. 

Oxide-filament tubes are those having Hla- 
rnents of a solid metal, as for instance plati- 
num, or, less expensively, a nickel- or Iridium- 
platiiinm alloy, over which there has been 
placed a film of n Ik a line-earth oxides having 
extremely low electron affinity. 

Now. our li lament will not be called upon 
to liberate electrons directly- -it has only to 
bring the oxides to a moderate tempera tore, 
whereupon tin- oxides themselves liberate 
electrons freely. 

The oxide-con tod filament is represented in 
greatly magnified proportions at A in Fig. 
<J.272, The oxide layer has a thickness of 
ahot .002-in. 

This layer may peel and scab' from the 
filament, leaving the hot tungsten li la merit 
to brilliantly shine through in spots, without 
gieatly affecting the operation of the tube. 
For the filament is radiating plenty light but 
very few electrons, in comparison to (he far 
tower affinity oxide layer that remains mi- 
ne red to the filament, and yet which only 
n-arhes a dull- red -flow. 

There is a remedy, however, for the peel- 
ing propensity of the eoutod tilumetit. The 
solution lies in the use of an «//f,//-metal 
instead of a single-metal filament, the electron 
affinity of tin- former being considerably less 
than that of the latter, A suit tilde alloy is 
secured by impregnating a tungsten filament 
with thorium. 

Tin- thorium, or thoriated-t ti ngsteti fila- 
ment has the thorium content evenly dis- 
tributed throughout the body of the wire, in 
the manner represented at j; \ n pj«r Q.272. 

If this thorium remained inside the tung- 
sten if would be of no benefit, once the sur- 
face thorium was used up. The trick is to 
got it to lose, throughout the filament, its 



Below, Fig. Q.275. "Add-on" 1 stage amplifiers. 




SPECIAL NOTICE 

Those questions which are found to 
represent the greatest general interest will 
be published here, to the extent that 
space permits. (At least 6 weeks must 
elapse between the receipt of a question 
and the appearance of its answer here.) 
Mark such inquiries, "For Publication." 

Replies, magazines, etc., cannot be sent 
C.O.D. Hack issm-s of ItAHlO-CKAFT 
prior to December, 1932, are available at 
f»l)c per copy; except the following is- 
sues: 7/'29, 2, 3, 4, 6, 9 and 11 '30; 
f», 8 and 9/*31; and 10/*32, which are 
out of print. Succeeding issues are still 
available at the regular price of 25c per 
eopy. 

Inquiries to be answered by mail MUST 
be accompanied by 25c (stamps) for each 
separate question; answers are subject to 
subsequent publication if considered of 
exceptional interest. 

Furnish sufficient information (in refer- 
ence to magazine articles, be sure to men- 
tion i&jue, page, title, author anil figure 
numbers), and draw a careful diagram 
(on separate paper) when needed to ex- 
plain your meaning; use only one side of 
the paper. List each question* lie SUKE 
to sign your name AND address. 

Enclose only a STAMPED and self -ad- 
dressed envelope for names and addresses 
of manufacturers; or, in connection with 
correspondence concern i up corrections to 
articles, as this information is gratis. 

Individual designs can be furnished at 
an additional service charge. The fee 
may be secured by addressing the Inquiry 
to the SPECIAL SERVICE department, 
and furnishing COMPLETE specifications 
of desired information and available data. 



affinity for the tungsten. This it does as the 
tungsten reaches operating heat. There is 
formed on the surface of the tungsten a 
"perspiration" of thorium which continue* 
to boil to the surface as rapidly us it evapo- 
rates, thus continuously maintaining a sur- 
face layer of thorium. As the illustration 
shows, tli is layer is only about 1 thorium- 
molecule thick. 

This boiling-out process continues smooth- 
ly, maintaining u uniformly active surface 
condition, throughout the life of the tube, 
provided the filament voltage is not increased 
more than 10</, above the rated value. 

\Q.2) Can all of tbeso tubes Ik- reacti- 
vated V 

i A. 2 1 It is possible to "play around" with 
both the oxide-coaled and the thoriated- 
tungsfcii filaments, and secure very creditable 
reactivation of both ttf /><'*. tTlie tungsten 
filament tubes cannot be react iva ted. j 

Tungsten filaments are usetl i n the fol- 
lowing tubes: 71. 12. 01, and no. The hist of 
the tnngsteti-lihi merit type tubes was made 
in about J!l2ti. 

Thoria ted- tungsten filaments are used in 
the following tubes: li|A, OO.V. |0*. 20, 22, 
40 and 00. The last of the tlmriated tung- 
sten ti lament tubes were produced about 102 s, 
Oxide-coated filaments are used in all heater- 
type tubes, in addition to the following tvi>os- 
lAt;, l»a::, o\\4, in*, won, wxi2, 12.\. 10, 
20, :h>, :u, :i2, :m. x\ 4fi, 47. 4«, 40, no' 

71 A, fi3W, 80, 81, S2, Sti. 

•Many tube manufacturers produce the 
type 10 in both oxide-coated and thoriated- 
tungsten filament: the '-oxide" tube operates 
with a considerably lower filament tempera- 
ture. 

Oxide-coated types including "indirect 
heaters." siuh as the 27. may be reactivated 
by employing the process described in detail 
in the arthle. "How to Reactivate Oxide- 
Coated Filaments." i:.u>io-< 'raft, October 
VXV2. pg. 220. 

Th or In ted tungsten filaments mnv be re- 
activated by first lighting the filament for 
10 seconds at a flushing potential 400% 
greater than the normal filament potential 
and then operating the filament for rso min- 
utes at an aging potential r.or/ c greater than 
the normal filament potential. If at the end 
of the half-honr the minimum normal omis- 
( Con tin ued on pnoe 110 1 
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Radio Service Data Sheet 



GRUNOW MODEL 1 101 REMOTE CONTROL II TUBE SUPERHETERODYNE 

(Utilizes S Lec-Trol remote-control tuner 2A chassis and amplifier 9B chassis. Incorporates A.V.C., inter-station noise suppression, 10 station pre* 
selection, parallel push-pull output triodes, tone control, and 6F7 combined first-detector and oscillator.) 



REMOTE- 
CONTROL 
TUNER 




making contact the suppressor-grid voltago 
ts considerably reduced (as determined by 
the position of 10 and reception is thru 
obtained. 

Power to the !>1S amplilier unit Is con- 
trolled by a relay contained in tho switch 



box. 










Tube 


Plate 


S.-O. 


O.-tS. 


Catli. 


Type 


Volts 


Volts 


Volts 


Volts 


VI 


00 


00 


n.r»t 


0 


V2 


tin 


G7 


i.r.t 


2.4 


va 


2:J0 


00 


0,5 f 


0 


V4 


2K»* 




0.5 


0.5 


V5 


200 




0.5 • 


12.0 


VO 


200 




o.att 


V>SM 


V7 


2r»o 




5o.o 


2*,o 


V.S 


J.%0 




50.0 


2K.0 


V!> 


2r>0 




50.0 


•js.o 


V10 


a r»o 




50.0 


2K.0 


Vll 


400(A.C.) — 







This modern sot has a sensitivity of 
about 1 H microvolts per meter for an out- 
put of 50 milliwatts : rntcd power output, 
with a power-line input of 100 \\\, is 11! \V. 
The frequency range is 550 to l,7oo kc. 

The receiver operates as a remote control 
model, the Si-lce-trol or remote control por- 
tion <2A chassis i being contained hi a 
small, portable cabinet, ami consists of the 
It. P., oscillator and first -detect or units. The 
l.K. is fed through a shielded cable to the 
amplifier unit, where it is further amplified. 

The second-detector is coupled to the 
grid circuit of the 7N I.F. tube th rough a 
small condenser and the signal amplified 
by the 0H7 tube Is also rectified in its 
diode section. The rectified current flow- 
ing through tin* resistors connected in the 
cathode circuit furnishes grid bias for the 
It. P., tirst-doreotor and l.K. tubes, to obtain 
A.V.C. action. 

The Si-leo-trnl is a device for limiting 
reception to only lo pro-selected stations, 
inter-station silence lielng obtained by ap- 
plying a high negative voltage to the sup- 
pressor-grid of file l.K, amplifier except at 
tho time that otic of the St-loc-trnl fingers 
Is touching the SMec-trol contact. I poii 



t Correct leading across 75 ohm section 
of voltage divider, 2.0 V, 

ft Correct reading across -loo ohm sec- 
lion of cathode resistor, V. ♦Correct 
reading across 1.000 ohm section of volt- 
age divider, 12.0 V. ♦•lb-ad with 150 V. 
meter. 

Those figures are taken at a line poten- 
tial of 112 V. ami with the volume control 
at minimum. The suppressor- grid poten- 
tial of V:S is 2.0 V. The diode plate to 
cathode potential of V* is 20 V: V5, 0.5-V. 
The triode control-grid to cathode potential 
of V2 is 2.4 V.; file triode plate. 00 V. 
Tho voltage readings for the tube element 
connect ions are read to the respective 
cathodes. 

In aligning the I. P. section connect the 
service oscillator to the control-grid of 
the first-detector section of V2. through a 
,25-mf. condenser lo the grid lead of the 
oscillator section of this 
chassis. Compensate the 
by using a low output 
oscillator. 

To align the U.K. section connect the 
service oscillator through a 2oo mmf, con- 
densor (to prevent disturbing bias vidtnges) 
to the antenna and ground binding posts 



"B" 

BYPASS 
BLOCK 
2A 
CHASSIS 



BYPASS 
BLOCK 
9B 
CHASSIS 



GnO TO 





HI ! 

JV.0A MF { 




r 




"✓.04 Mf J 


OBANGE 


200 




JJ/.04- MF | 




n [ 








j 






GND. TO CAN 






OBANGE 


300 V. 






GREEN-YElLOW 200V. 




"/01-MP{ 


YELLOW 


200 V. 




j, OiMfj 


YE LLOW 


200V. 




",0.1-Mf i 


YELLOW 


200V 




|!,0.1-MF.i 


GREEN 


300 V 




J,,0.l-MP i 


GREEN 


300V * 




" Oi-MFj 


GREEN 


300 V 



POWER 
TRANSFORMER 

CONNECTIONS 

Blank lug 



12 A 2 SPEAKER 
ASSEMBLY 

"T^=T DYNAMIC 
\// REPRODUCER 



© 



,n © © ® 

w © © © 

® @ ® 

® © ® 



© 



SPEAKER PLUG- 
PRONGS UP 




tube, in tho 2A 
A.V.C. <meratioa 
from the service 



of Hie JH5 chassis. Align at l,4oo n nd 
doo kc. 

To align the A.V.C, section, shunt out 
or disconnect the output nietor from tho 
set. Then, increase the output of the serv- 
ice oscillator to the point where the re- 
ceiver begins to distort, at 000 kc. Reduce 
receiver output by adjusting it* volume 
control. H, and pat the output meter into 
service. 

Increased frequency indication of the 



^ 1 S t 
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READERS' DEPARTMENT 

A department in which the reader may exchange thoughts and ideas with other readers. 



"6F7 SERVICE OSCILLATOR" 

Editor, Radio-Craft: 

I have built the instrument described 
in the article, "How to Make an A.C.- 
D,C. 4 6F7' Service Oscillator" which 
appeared on page 534 of the March, 1934 
issue of Radio-Craft. However, I did 
not have a center-tapped choke, so I 
used an old A.F. transformer. Neither 
did I have a Wunderlich tube, so I used 
a type 67 tube instead. (This is a Na- 
tional Union tube with a filament po- 
tential of 6.3 V. and current drain of 
0.4-amp. This tube may be replaced by 
a 37; a 56 tube may be used with prac- 
tically identical results if a transformer 
secondary is available for lighting this 
tube.) 

The oscillator is very powerful, and 
I like it very much. I thought some 
reader of Radio-Craft might like this 
arrangement, shown in the schematic 
circuit on this page, better than the 
one published. 

Evaristk Flki'ky, 
58 Falmouth Street. 
Hum ford. Me. 

A VOTE FOR 32 V. SET DATA 

Editor. Radio-Craft: 

I believe the 32 V. radio sets deserve 
a little attention in your service col- 
umns. There are a great many of these 
sets being sold to farmers having 32 V. 
D.C. lighting plants and as yon know 
these sets are very efficient. 

One of the chief difficulties in servic- 
ing these sets is the source of voltage, 
in the service shop, for voltage and cur- 
rent tests in the receiver. One source 
Is a pair of 16 V. demonstrating bat- 
teries of 8 cells each, slightly larger 
than the old Dodge 12 V. auto battery. 
Another idea is to convert a 32 V. Vi- 
hp. or so, motor to a generator. 1 won- 
der if some 32 V. plant manufacturer 
does not make a small generator which 
will provide sufficient current to test 
32 V. appliances? Or can someone give 
us details on how to convert a small 
32 V, motor to a generator? 

H. K. Bkckkk. 
Becker Radio Service. 
Grand Led ye, Mich. 



There is one concern that specializes 
in the manufacture of radio sets for 
operation on 32 V. farm lighting plants. 
And most of the big set makers now 
make "32 V." models, the schematic 
circuits and servicing descriptions for 
which appear in the "Official Radio 
Service Manuals." The Latest in Radio 
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department of Radio-Ckaft has con- 
tained descriptions of motor-generators 
designed to deliver 110 V., as well as 
regular *'B" potentials, from a 32 V, 
source. The Book Rfvikw department 
has mentioned a new book which con- 
tains complete information for the con- 
version of motors and generators. 

One simple way of obtaining good set 
operation is to utilize a receiver de- 
signed for operation on a 6 V. source, 
as for instance, on auto radio sets, re- 
ducing the 32 V. D.C. to 6 V. D.C. by 
means of a series resistor. Some of 
these sets require an external " B" sup- 
ply unit of the ordinary rotary or vi- 
brator type, while many late models 
incorporate a built-in U B" supply unit. 



HELLO, CANADA! 

Editor, Raiho-Ckaft: 

I was wondering whether something 
couldn't be done about circuit diagrams 
and troubles as applied to Canadian 
receivers. 

We read every month about troubles 
in Zenith, At water Kent, Orostey, and 
many other American sets, but 1 have 
never yet seen anything about DeFor- 
e?t Crosley, Rogers, Majestic, Grimes. 
Williams Serenader and many other 
Canadian sets. Maybe it is because 
your Canadian readers do not trouble 
to write in — or don't you think our 
troubles are interesting to the majority 
of your readers? 

How about it, Canadians? I am sure 
if we got together we could help our- 
selves a whole lot. 

I have a complete set of service man- 
uals but the chance is only about 50-50 
that it will have in it the diagram of 
the set I am at the moment servicing. 
I am sure some enterprising publisher 
could make himself some money by 
publishing a set of Canadian radio 
diagrams. 

I would not be without Radio-Craft 
and have been reading Gernsback pub- 
lications since about 1914 when I saw 
a trial offer of three Electrical Exf-eki- 
mkntkrs for 25c. 




Mr, Fleary adapts the "6F7 oscillator." 



RADIO 



I tell you I got more kick out of those 
three magazines than anything else 1 
have ever read. Baron Munchausen 
was telling his adventures on Mars, and 
did I eat them up. I can remember 
them as if it was yesterday. 

I would like to see some articles on 
test equipment, particularly tube test- 
ers and oscillators that could be easily 
made and be efficient. (I think a tube 
tester using a neon tube as indicator 
could be easily made as you described 
in a past issue, but I seem to have mis- 
laid that issue.) 

Would it be possible for you to pub- 
lish an index of all the "operating 
notes" you have published so far? Why 
don't you publish them in a separate 
book? I ain sure it would sell at a 
profit. 

Wishing you every success. 

Wm, Nyk. 
150 Albert St.. 
Ottawa, Canada 



We regret that Mr, Nye has failed to 
see the operating notes on Canadian 
radio sets which have been published 
in past issues of our magazine; subse- 
quent issues will contain additional 
data — provided our Canadian Service 
Men come to the rescue of their com- 
rades in set troubles and furnish us 
with the "fuel." However, they must 
bear in mind that the majority of our 
readers live in "the States'* and they, 
too, must be served. 

As regards the publication of Can- 
adian radio set diagrams in service 
manuals, may we point out that one of 
the objections to, for instance, Supple- 
ment No. 5 to Vol, II, and the 1934 Edi- 
tion of the Offic ial Radio Skrvick Man- 
vax. was that it contained too many 
Canadian receiver circuits! 

Yes, the adventures of the Baron fired 
our imaginations. However, the won- 
ders of today seem to be catching up 
with our hero, whose exploits were first 
chronicled in 1785! 

The article, "A Neon-Type, Meterless 
Checker," appeared on page 413 of the 
January, 1934 issue. We shall be glad 
to advise experimenters as to where 
the special neon tube may be obtained. 

It is possible that we shall publish 
an index of operating notes that have 
appeared in Radio-Craft but, in most 
instances, this would merely be dupli- 
cating the records kept by the average 
Service Man. Our Book Rrvikw depart- 
ment recently mentioned an entire book 
of indexed operating notes; the volume 
is quite inexpensive. 

(Continued on page 117) 
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There $ plenty of Servicing Material 

in the NEW 1934 Manual 



THE necessity of GERNSBACK Manuals in the 
radio field has been shown by the fact that the 
total sales of the first three OFFICIAL RADIO 
SERVICE MANUALS, including the new CONSOLI- 
DATED EDITION, now exceed 80,000 copies. Radio 
Service Men and others engaged in various branches 
of radio know the importance of such books, and how 
they must depend upon them for reliable information. 
Whether for public-address work, tube information 
or a circuit diagram, the material needed is certain 
to be found in one of the OFFICIAL RADIO SER- 
VICE MANUALS. 

In preparing this new edition many of the outstand- 
ing problems of the Service Men have been considered 
—methods of servicing, the new equipment constantly 
needed to cope with new tubes and sets, and the 
other fields of radio, such as public-address systems, 
short waves, auto radio and others. 

The illustrations in the 11K14 Manual are more explicit 
than before ; inasmuch as t ho digrams are not limited to the 
schematic circuit, hut other illustrations show the parts lay- 
out, positions of trimmers, neutralize™, etc. There are 
hundreds of new circuits included, and not one from any 
previous editions of the manuals lias hcen repeated. This 
vc unconditionally guarantee. 

As in previous years, the 11>.'H Manual also includes a 
FRKK QUKSTION AND ANSWKK SKKVICK. In each hook 
will he found 2."> coupons, which entitle you to free consul- 
tat ion on any radio service topic. These coupons give you a 
complete mail service — questions on servicing and oj>ernting 
any set or circuit are answered promptly ami accurately 
by .the editors. Kemcmher that, at the regular rate of l»r»e 
per' question which is usually charged by radio magazines, 
this service alone is worth ?*►.(>(>. Ami for the Manual, we 
charge only $^.r»0. 

It is quite evident that the liKU Edition of the OFFICIAL 
RADIO SKUVIi'K MANUAL is a decided improvement over 
previous volumes. 

ORDER YOUR COPIES NOW 

It is important to every Radio Service Man and Dealer 
to get his copy of the 1034 OFFICIAL RADIO SERVICE 
MANT'AL now. The new hook will prove itself to he in- 
valuable as those volumes of previous years. 

No need to delay sending us your order — the 10.14 MAN- 
UAL, like its predecessors, is a necessity in your business. 
We strongly advise you to order your copy today. 

GERNSBACK PUBLICATIONS, INC. 
99 Hudson Street New York, N. Y. 



Contents of the 1934 Manual In Brief 

# Diagrams and service notes, more complete than ever be- 
fore in any MANUAL.. Not merely the schematic hook-ups 
will be found, hut chases drawings showing parts layouts, 
position* of trimmers, neutralizes, etc. 

# Voltage readings for practically all sets, as an aid In 
checking tubes and wiring. 

# All values of intermediate-frequency transformers used 
in superheterodynes, wltb the manufacturers' own Hugges- 
tious as to correct balancing. 

0 Detailed trouble-shooting sugge»tion* and procedure as 
outlined by the manufacturers' own engineers — in other 
words, authentic "dope" right from headquarters. 

# Values of all part* indicated directly on all diagrams. 

# Seetlon for reference to A.(\-D.<\ eljrarbox miditets, 

# Section for reference to public-add reus amplifiers. 

# Section for reference to short-wave receivers. 

# Keetlun for reference to remote-control systems. 

# A complete com pi tut ion of radio tube data. Covering both 
the old and the many new types. 

# Section devoted to test equipment, analyzers, etc., with 
full diagrams and other valuable information. 

# A complete list of American broadcast stations with their 
frequencies in kilocycle*; extremely useful In calih rating 
and checking test oscillators and In calibrating receivers. 

# Free <loe»tion nnd Answer Service, the same as in our 
last two .Manuals. 

# No theory; only service information In quickly accessible 
form. 

+ Absolutely n» duplication of any diagrams; nothing that 
appeared la any of the previous Manuals will appear in the 
1934 MAM AL. This we unconditionally guarantee. 

# A handy, easily-consulted master Index making It easy 
for you to And almost anything pertaining to your service 
problem instantly. This index includes all the diagrams 
published in ail the previous GKRNSIlACK Manuals, as 
well as the 1934 diagrams. A big convenience and time 
saver ! 

Clip — Mail This Coupon Today 



GERNSBACK PUBLICATIONS, Inc. 
99 Hudson Street, New York, N. Y. 

Gentlemen: 10 n dosed you will find my remittance of $3.50 
for which vou are to send me. I'ostagp Prepaid. One i'opy 
of the OFKH'IAL KAIHO SKKVICK MANUAL. [Send 

remittance by check or money order; or register letter if it 
contains cash, currency or unused U. S. Postage stamps.] 



Name 



Address 

City State 



HC-834 
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BOSCH MODEL 360 ALL-WAVE ( 1 5 TO 550 METERS) 7 TUBE SUPERHETERODYNE 

(Various stylet of cabinets — and proportionate-size reproducers — are designated by supplementary letters added to the above chassis -model number. 
This chassis incorporates A.V.C., tone control, and a band selector to prevent image-frequency interference.) 



A feature of this Instrument design Is the excep- 
tional rare that has been exercised lo prevent the 
refill I nil of huage-f requem-y signal.*. An It.F. cir- 
cuit hand -selector Is used. In addition to high-selec- 
tivity characteristics in the l.F. t in nit. 

Operating hands are distinguished by Oial color; 

black, 3 hi tn 1.300 kc. ; green. |.:,(hi to 1. I ke. : 

reil. 3.3U0 to O.oou kc. : ami: blue, rt.ouii ti. 20.000 kc. 

Power <un<,uiuptiun. oo W., at ii3 V., line twtcn- 
tial. Contrai-grid bias voltage or VU, across K10. 
22 V.; (Hit|.ut or VI, 300 V. Following are opcrat* 
lng voltages measured to ground: 



Tuhe 


Plate 


S.-G. 


Fatlu 


Type 


Voits 


VolU 


Volts 


VI 


220 


40 


a.8 


V2 






0.0 


V3 


220 


95 


2.0 


V4 


24ft 


95 


2.7 


V5 






1.4 


V6 


233 


240 


0,0 



The control -grid of V2 has a potential of 2." V. 

A sen ice oscillator with out put calibrated \ n mi- 
crovolts is required. Nute that no a Unmet should be 
made to re-alifln the set unless It la practically a car- 
taiflty that correcting faulty circuit condition* (defec- 
tive condensers, resistors, tubes, etc.) will not bring 
the set oberation up to par. 



Broadcast Band 

To align the broadca>t band, first adjust the I.F. 
circuits. Time the service oscillator to 436 kc. and 
adjust its attenuator for an output of about 2o,ooo 
microvolts, iind feed the oscillator signal to the con- 
trol-grid of V4. 

Adjust the small screw* lu the front of I.F.H.3 
for maximum res|jonse (reducing the service oscil- 
lator output to 5,000 microvolts). 

Adjust the alignment srrcws of l.F.T. 2 for maxi- 
mum re<iH>nse to a service oscillator signal nt about 
1000 mUrmolts. with the test signal Introduced Intu 
the control -grlil circuit of \':t. He nice oscillator out- 
IiUt for tlnnl sensitivity adjustments, ah. mt :iihi micro- 
volts. 

Adjust l.F.T. 1 aligning screw*, with a service 
oscillator input to VI of about "hi microvolts; ilnal 
test signal value, about 20 rn term oils. 

Having completed adjustment nf tile l.F. circuits, 
the broadcast -frequency circuits can now he aligned. 

Set the signal gent- rat »r to l.."jt>0 kc. with input 
from the service Oscillator to the control -grid of Vl. 
Place the t winter of the radio set to the l.n mark 
on the dial. Adjust the trimming condenser screw 
In the tup of the rear shield container until the sig- 
nal 1$ tuned In. (This screw is usually designated 
by a red color. 



Having obtained resonance at this point, tune the 
service oscillator to 01)0 kc. and the set pointer to 
the 0.0 mark on the station Indicator, ami adjust 
the other screw in the shield container for maximum 
reslionse, 

Now, re- time the sel and sen' ire oscillator to 1,30b 
kc, and make whatever readjust merit it Qf the tlrst (red- 
coded) screw are necessary to secure accurate align- 
ment with the scale rending. 

Next, connect the sen Ice oscillator to the antenna 
lend, making sure ihat there is an antenna equivalent 
capacity (about 200 run if,) In the circuit. 

Continuing the adjustments at 1 .300 kc,. align the 
tuning condenser trimmers (I lie tlrst and second sec- 
tions, from the front of the set) for loudest response; 
Check sensitivity and calibration at several points on 
the dial. Including checks as follows: 1,500 kc, 5 
microvolts: 1,000 kc, 3 microvolts: 00O kc. 10 micro- 
Tolls. This completes the broadcast "band adjustments. 

Do not attempt to udiusl the short-wave circuits by 
means of a sen ice oscillator that secures its short- 
wave signals as the liarmoblrs of broadcast -band fre- 
quencies, as this will usually result In the adjust- 
ments going so far off normal as to require factory 
service (states the manufacturer!. Included in 3 
available types of suitable test Instruments Is the 
JtCA model TMV-1S. 

Green Band 

A din st the sendee oscillator output to a frequency 
Of 3,(i0b kc, set the radio- set |Miintvr at the .1.0 
mark on the dial, and adjust for max! mum signal 
strength the trimming condenser ( red-coded I in the 
right -baud front shield container. Xext, adjust the 
service oscillator to 1,000 kc. and the dial scale 
pointer to the I mark, ami trim the opposite con- 
denser In the shield run fur mavinmiu volume. Heturn 
to 3,000 kc. ami repeat the adjustment. 

In adjusting to S.iilHI kc. It is possible to < Attain 
two setting* for different |*osi lions, of the i rimming 
condenser in the side Id contained. This merely de- 
notes resonance to the plus and minus frequency be- 
tween the *ct oscillator I sendee oscillator fie- 

ijticnclcs which will give the rorrect l.F. The cor- 
rect setting ot the trimming condenser is the one 
wherein the seitw is turned furthest out. In nn> 
event, an incorrect setting will always be denoted by 
(ark of sensitivity when the set and service oscillator 
are tuned to 2.3ml kc. (mid-band). This valuable 
sensitivity check should Indicates ai follows: 3. ♦!!■■) kc. 
10 microvolts: 'J ,400 kc, 10 microvolts; l»000 kc. 
5 microvolts. 

Red Band 

Adjust the service o«iIhdnr to S.000 ke. and tune 
the receiver dial near S.n, nntlng the exact point of 
resonance: duplicate Ibis procedure with the Service 
oscillator re -tuned to 4,bi)U ke. and the del dial 
adjusted near marking 4.0. 



Next, adjust the set Oscillator padding condenser 
(rear unit on right-band side plate i until the service 
oscillator signal Is received. 

He-rum* the set and service oscillator to 8.O00 kc 
ami observe the | hi inter setting and set sensitivity, 
flight deviations from calibration ran be compen baled 
by manipulating the stiff wires connecting the Oscil- 
lator coil tu the swflrh. 

Blue Band 

Set the *ervice osrlllalor for an output of 2».mio 
the service oscillator signal is received on the dial 
kc and tone the set to this rietjucncy, unting where 
scale. Then set the service oscillator at lOjmO kc 
and adjust the set oscillator padding condenser (front 
unit on side hlate) until the service oscillator signal 
Is tuned lu at 10 on the dial scale. Now reiuue the 
service oscillator and the ladio set to the 20.000 ke. 
setting. 

Located on the underside of the base, and adjacent 
to the switch and hi gli- frequency selector coils are 
2 trl mining condensers which aie used for correct ad- 
justment at this high frequency. Increase the setting 
of the service oscillator attenuator until Its signal can 
he tuned In at 2 botuts ml the dial (say, at 20 and 
10). Then, with the set pointer at 20, adjust these 
trlmmeis for maximum response, dcrresising the sen* 
Ire oscillator output as far possible. At the correct 
adjustment a veij loud signal will be received at 20. 
and onl* a feeble one at ID, 

Note that the factory diagram does not indicate all 
of ttie cuuiiHiueiit values. The snptdemeiitiiry tlgures 
are as follows: Voltage divider H3. section a. luou 
ohms. ,0o-W. ; b, I2.mil) ohms, 2.13 \V. ; c S,l>lli> 

oluns, .;ti:i-\V. ; d, U, ) ohms. .2mi-\V. Tone control 

resistor It 1 1 has a value of 0.3 meg. Resistor R15 

Is a "-II. i mm i i,l 23 -\\*. unit. Condenser C12 has a 

value of .no inf.; C43, 0.1-iuf. 




In this illustration are shown the locations of 



all the aligning units. 
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SERVICING PROFESSION 

(Continued front fHHjv S8) 

You bo the judge — I made the money. This 
little example was not the ornly one: many 
other* followed If yo<i make an effort to 
please the public, they will tind it out and 
you will riot 1 ave to worry ahotti riot having 
eiioiigli work. Naturally profits also increase 
when '"re- hash" service calls are in frequent. 

"Don't Take Anything for Granted" 

a norther rule I would like to mention at 
this time is: Don't lake anybody's Word for 
anything. 

One time a customer hroupht in to the 
shop, an all-elect lie set, saying he could not 
tjet it to work and that it just came out of 
a service shop but still wouldn't "percolate/* 
J took the chassis and speaker out of the 
cahiuet. set it upon the tear bench and con- 
nected it all up. As the customer had packed 
the fuJjcs in a separate box, J noticed that 
h»> had a complete srt of new tubes ami 
from a dealer whom 1 knew to be very care- 
ful when selling tu!>es to test each one out, 
and then date ami guarantee them. 1 placid 
the tubes in the set, tinned on the power 
ami what reception I did gi»t. The set 
worked great. The customer said: "That's 
oil right hut let it run awhile and then see 
what happens.'' The set played about 50 
minutes and ihen dropped down ro less than 
one-third volume and 10 minutes later 
stopped. I was surely puzzled and worked 
on the set all night. I even took every piece 
off and tested it separately and put it back 
together u train. Everything would test O.K. 
hut" still the set would stop operating after 
running about an hour. Along in tfie \v«e 
hours of the mnruiiitf I became very provoked 
and just about lore my hair; to let a set 
irijr me this way was maddening! I deHded 
to find the trouble if it was the last thing 
I ever did! 1 left the shop and went out 
to jtct something to esit ami cool down. I 
cinne back and put In a new set of tubes, 
turned it on and sat: down to wait out the 

1 r. 1 sat there 2% hours and it never 

faltered ! 

1 had tested each of those tubes time after 
time but did not wait, until the faulty tubo 
reached the break-down point, depending all 
the time upon the fact that tin* tubes wen* 
new. I went home and got a boat two hours 
sleep, wear hack to the shop and started 
tesliuu tubes, 1 put the ser of 27s in a 
prC-heiiter for one hour and then tested t.hem. 
I found a bad 21. It would hold up ami 
then die down. Did yon ever linve a like 
experienei'l Voii me not ,\ rnll-flcdtfed radio 
S<M'vh-c Man unJi-ss yon have Im-»mi dumb ami 
fooled ;it Umsi n ha If -dozen times. 

1 must, repeat another experience tit this 
time, the morn] of which I will leave entirely 
up to yon. 

Write Your Own Moral To This One! 

1 had a Service Mini working for me who 
was an exceptionally line technician ami 
knew his stutt. A customer brought in an 
8 tube battery set from the country. This 
Service Man went over the set. repaired it 
ami bad it on reception test. The set worked 
well except: tliar it did nut have enough 
battery on the first A. P. tube. This 
battery current came from the "O*" l>at> 
th rough a resistor so rhis Service Ma ft 
to disconnect the set. change values in 
resistor network and again connect the 
back up. for trial. 



r 
C 
torv 
had 
rhe 
set 

About this time the customer returned for 
his set. The Service Man stepped up to the 
customer ami asked him to come over to 
the set and hear ir play. The Service Man 
started in to connect it up: one of the " P."' 
bm I ery wires fell out of his hand across the 
"A" battery on the set binding post strip 
mid- bingo! Von know the rest — R new type 
and !M tubes at $2.00. each. This Service 
Man became violently mad. jerked the wires 
oft* the ser. slammed the set hack across the 
bench, pulled out the tubes ami threw ihem 
on the floor ;md jumped on them. The next 
thing 1 knew the customer picked up his set 
and out the door he went. About an hour 
later the Service Man moved down the road 
with his tool case. t\W contend that it is 
p<»or practice to permit customers in the serv- 
ice shop — demonstrate the set on au outside 
counter. — Editor) 



^ Cap'n Henry pilots Mary Lou 
to fi ner ra dio reception 



— AND CHARTS A COURSE 
FOR EVERY RADIO LISTENER 




NIXT «fH IAR t S*f^MOAtp, THE S HOWBOAT 



OH, UNCI? HENRY, THANK VOU 
SO MUCH FOR THAT SUGGESTION 

TO GET NEW MtCPQ SENSlTIVE 
TUBES. IAN NY USIEnED WITH Mt 
lASt NIGHT AND EVERY PRO- 
GRAM CAME IN JUST f INC. 



THAT'S ONIY TH' BEGINNIN', MARY IOU. 
QNLY -THE — BEE - GINNIN OF THE GOOD 
TIMES YOU U HAVE. IT'S UKE BlOWIN 1 TH* 
— ■ | WHISTLE AN" STARTIN" TH" ENGINES — YOU'RE 
OFF TO A 10T OF JOY AND FUN WHIN 
YOU PUT NEW RCA TUBES IN YOUR SET 




FOR THE REAL JOY OF RADIO PUT IN 
NEW RCA MICRO-SENSITIVE RADIO TUBES 



FOR true-to-Iife reception a 
radio tube must be sensitive 
enough to pick up a microscopic 
electrical impulse— die millionth 
part of a volt. In RCA RadioTubes 
you will find such "Micro-Sensi- 
tive" accuracy. Have your RCA 
Radio Tube agent test your tubes 



today. Replace worn tubes only 
with radio tubes guaraoteed by 
RCA Radiotron Co., Inc., to give 
these 5 big improvements: 1 
Quicker Start. 2 Quieter Opera- 
tion. H Uniform Volume. 4 
Uniform Performance. 5 Every 
Tube is Matched. 




0unninqham 
Ra diot ron 



fR/VDIO 
TUBES, 
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AMERICA TURKS TO MIDWEST! 




AMAZING MEW 



Super Deluxe 




BKPOUK you buy any 
radio, write for big net* 
\ It K K MUiweU catalog 
, printed in four colors. It 
has helped thousands of sat 1s- 
fle<] cu>totiurs sme from 1/3 
lo % on their radios l>> 
buying direct from the Midwest 
1 Hlwratorles. Vtiii . too, <-an 
■ take a poailhe sating of from 
3«<7* to 50% by buying a Mid- 
west It5-Tul>e Super Dcl.uxe 
ALL- WAVE radio at seiiat- 
tlonalty low direct -from-la- 

boratory priies. Tluy bring in ,\ " 

broadi-a>ii from stations M.ooo W*« tubei 
nlles and more away . . . and glte com- 
plete wa\e lengtJi (overage of it to 2.»>no 
meters (33 megocycles to 150 KC>. 
Thc^e bfgger, better, more powerful, 
rlearer toned. s>uper- selective radios 
bate FIVK distinct wave bands: Ultra- 
short, short, medium, broadcast and 
long . . . putting the whole world of 
radio at your linger tips. Now. listen 
in on all IT. S. programs . . . Canadian, police, ama- 
teur, commercial, airplane, and ship broadcasts. 
Try this Midwest radio for 30 days before you deride. 
New four-color catalog pictures a complete line of 
beautiful, artistic consoles and chassis. See for >our- 
»ctf the 40 new 1934 features that Insure amazing per- 
f< in n a i oe. Thene features inrlude: Automatic Select -O- 
Itand, Amplified Automatic Volume Control, 1- New 
1>Pe Times, balanced t'nlt Superheterodyne Circuit, 
Automatic Tone Compensation, 29 Tuned Circuits. 7 
KC Selectivity, etc. These and many additional fea- 
tures are usually found only In sets selling from $100 
to $150! Write for FltKK catalog. 

MAI D IRECT WITH LABORATORIES 




co»ts are sure to 



SAVE to 




result in higher radio prices 
i-oon. Ituy before the big 
advance — NOW:— while you 
can take advantage of Mld- 

upiCs amu/ingi.\ 

low prices. No middlemen's profltf 
to pay. You save from 30^ to S0« 
when yon buy direct from Midwest 
Laboratories— you get .'{♦) days FRtV 
trl il ,is Utile as $5 down put* 
■ Midwest radio In your home 
Satisfaction guaranteed or your 
t-u't'i lurk 

Midwest Radio Corp,£>r 1980 
Dept. 533, Cincinnati, 0., U.S. A 

Cable Address: Mlraco, 
-\11 codes 



^iH i* t# 1 aV CDUFD1 FDR 
4*44/f ■)«> jM ■ 1141' J HuTaT 1H.I4L 

il pt EHMUiin II VI <4T4LOG 



w 



MIDWEST RADIO CORP., 
Dept. 533 
Cincinnati, Ohio. 

Without obligation on my part send 
me \our new FltKK 1931 ratalog, and 
complete details of ycur liberal 30- 
day FBKF. trial offer. Tills Is NOT 
an order. 



AGCNTSI j 

Makt Eaay ■ 

Extra Money ■ 

Check Hero * 
Details 



a Ha 



Addr*-.. 
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The only reason X relate these experiences 
has been to point out faulty procedure and 
prolituhlc methods to operate a radio shop 
Instead of making a set of "do and don't'* 
rule*. Some of these experiences happened 
in the "old" days, but they still happen today. 

Purchasing Test Equipment 

i'oucernini: service test equipment, thank 
' goodness t lie test equipment of today has 
changed to incorporate basic designs, and 
t lie new* instruments of today will be with 
us for a year or two at least. 1 strongly 
advise the Service Man to charge enough 
for his work so that he can take a small 
percentage from the earnings of each job to 
be applied to lite purchase of new* test equip- 
ment, tools and machinery so as to enable 
him to keep up-to-date in his shop. This 
is the only way t<» make headway and keep 
abreast of the times. 

There is a definite ratio between the earn- 
ing power of the radio shop to the class 
and expense of test instruments to purehnse : 
there are very few occasions when a very 
expensive test instrument would be justilied. 
That is, supposing there was available some 
complicated laboratory test Instrument al- 
most superhuman ia operation which would 
enable you to make much quicker and more 
accurate analyses, and the use of which 
would cut in half your cost of lime to per- 
form certain repair jobs in a shop running 
a fairly heavy amount of work: under these 
conditions you could pay out I he cost of this 
test equipment in. say, '2 years lime- — for 
this instrument would commence to pay back 
right from the start of its use. You would 
be justified in purchasing It. However, your 
shop would certainly have to prove this in- 
strument was needed very greatly. 

Let s go into this subject from the angle 
of elements and compare radio sets wilh 
other commercial maehinery. To the writer, 
radio is a very fascinating subject because 
of these elements. When you purchase an 
automobile and you 1111 up with gas and oil 
you are most likely to gw to the place where 
you will want to go without an outside ele- 
ment preventing you. However, wilh a ra- 
dio set. you set it up, put in the tubes, and 
turn on the power — but, you can't say to 
yourself, "I am going to tune iu on such- 
and-such station a fairly good distance away.'* 
Von don't knoir, you merely hope that you 
will get this station, yet t lie set is mechani- 
cally perfect, electrically perfect and will 
operate— except for the variably elentent* 
which enter into reception. Such elements as 
fading, maii*tnade static, poor reception due 
I to daily changes in reception conditions, clec- 
I trieal storms, power line variations, and sta- 
tion congestion, will be encountered. 

Let me give an example concerning how 
actual proof tlnit a device will work plays 
an important part tu successfully operating 
a service suit ion. I worked in a motor re- 
winding shop and when a motor came in to 
be rewound, after having burned up, wc 
would rewind it and put it on a horse- 
power test. We would insert our nm meters 
and voltmeters on the power supply lines. 
Then we Would put a pulley on the motor 
ami apply the various springs and weights 
to this pulley. This would register the 
horsepower beitu: applied with the motor un- 
der test and we would compute our power 
applied, against the power the motor de- 
livered, and would have a fair idea that 
the efficiency of this motor was exactly as 
specified on the name plate on this motor. 
The customer was then entirely satislled. 

Test-Instrument Inventors, 
Please Note! 

Now supposing that In our radio repair 
work wc had some kind of a moderate priced 
instrument, simple to operate I hat we could 
similarly make tests with. Such as a tube 
adapter that would measure the "gain per 
tube per stage" ami compute against the 
manufacturers data sheets that he would 
supply. How much better we could render 
our service and what a satisfaction the cus- 
tomer would feel. The writer may have en- 
tirely the wrong Idea but would like to see 
comments from other Service Men in the 
field. I I-Ml tor's note: An instrument for the 
Service Man which will permit gauging a 
rex-el wr\s efficiency was described in the 
July, tOIW issue of IUumHVut. in the ar- 
ticle entitled, "A Set Sensitivity Tester." l 



Now about "side lines'" to the servleo 
shop. The addition of side lines to the radio 
service shop entirely depends upon the size} 
of your community. At the present writing a 
radio shop taking care of the following: radio 
Sets, automobile receivers, public address 
systems and otlice call systems, has pretty 
near enough work to keep a corps of expert 
specialists busy. However, the very nature 
of the electrical work required in radio serv- 
icing, the type of equipment and tools used, 
besides his natural training, make the Serv- 
ice Man very adaptable to the varied de- 
mands in efficiently servicing electrical house- 
hold appliances of all types, including vacuum 
sweepers, mixers ami ultra-violet ray e<niip- 
ment. There will be a little extra study re- 
quired to tit the Service Man lo this appli- 
ance Held : however, not all Service Men will 
care to do this kind of work. So, with the 
advent i if air conditioning, refrigeration, elec- 
trically*opi»rutiMl furnaces ami oil burners, 
or any combination of the above, desirable 
field work is now available to sustain your 
repair shop if there is not sufficient radio 
work obtainable. In concluding this treatise 
I would like to deal with the subject of ob- 
taining new customers. 

Obtaining New Customers 

Never will 1 forget an article 1 read about 
a college professor addressing a class of 
graduating medical students who were to en- 
ter the field of battling for a life's existence. 
The professor did not go inlo a lengthy ami 
eloquent speech of what the medical' field 
was or had been. i;m us he took the floor, 
he spoke wilh a sharp comma tiding voice, 
"Graduates, to each and every one of you, 
the best thing 1 know of for you men to do 
IS to take an agency for some Insurance line, 
book agency, magazine subscript ion agency, 
or piano agency and go out ami sell your 
wares to the public. Take a whole year off 
and go from place to place selling. I know 
of no more titling training and experience 
than this will afford you when you come back 
to follow your profession and open up your 
practice, because when yon open up your 
office and hang up your shingle, you will 
have ever before you the art of selling your 
service*, since you must sell yourself to 
the public, before yon can sell your services." 
How well this applies to the* Service Man 
who intends to open up a radio service shop 
who must continually sell himself in order 
to sell his services! A lit I lo study on sales- 
manship will certainly pay big returns. 

Now that the radio Held lias public address 
systems ami small Intcr-ofnce. call systems, 
there is no reason why many new enstnmers 
cannot be added. With a little study and 
planning, this will open up a nice field for 
future business. There are a lot of places 
where the inter-othYc call system can be put 
to use. Such installations are not very ex- 
pensive, but will require salesmanship* ami 
some pioneering in order to get this type 
of business started. The field for I'.A. sys- 
tems to be used In show window demonstra- 
tions is another place where new customers 
may be added. Public dance halls consti- 
tute another field where P.A. systems find 
valuable use. 
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Save Torn Old True Tkster 

THK correct irm -circuit above indicates the 
cap connection in Fig. 1, page 00'J, in the 
April, VXll HaDIO-Cbaft. 
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BUD'S 



NEW PORTABLE 
P. A. SYSTEM • 




FOR IN Oil OUTDOOR VSE 

Try BUD 

Sound Equipment 
FOR FIVE DAYS 
ABSOLUTELY FREE! 



You've wished for it! You've needed it! You've asked for 
it! Here it is! A brand new, highly efficient, powerful port- 
able P. A. system for BOTH IN AND OUTDOOR USE! 
Think of it! A portable P. A. system which features, as 
standard equipment, a high quality condenser micro- 
phone! With this new system you can cover a large sized 
theatre or a 2,500 outdoor gathering. Speakers are mounted 
on their own adjustable stands, and housed in a new and 
improved type of all aluminum baffle design. Write for 
details of BUD'S amazing FREE FIVE DAY TRIAL offer 
and beautifully illustrated booklet covering our complete 
line of laboratory-built sound equipment. 

iUD SPEAKER CO. • 1116 Jackcon Straat, ToUdo, Ohio. 




Combination 
Amplifier & 
Powor Suppty 



BUD 



LABORATORY- BUILT 



ELECTRO - DYNAMIC UNITS - CARBON & CONDENSER 
MICROPHONES * 4, 5 & 6 FT. ALL ALUMINUM TRUMPETS 
FIELD EXCJTERS * AIR COLUMN HORNS - IOW AND 
HIGH FREQUENCY UNITS FOR WIDE RANGE THEATRE USE. 



SURGICAL ROOM SOUND 
INSTALLATIONS 

if'fuititntnl fnnn /o///c ~X\ 

nn<l ( i r» i the control cabinet. These factors 
arc described in ^renter detail as follows. 

The soft-rubber casing, which measures 
] U ins. in ilia.* tits over the microphone anil 
is provided as a guard to prevent the noise 
of cloth rubbing against the microphone. 
1 1 'a Trying the jack and plug assembly in the 
pocket is another aid to quiet operation by 
preventing mechanical vibration being trans- 
mitted through the cord to the microphone.) 

The diaphragm of the surgeon's microphone 
is mnde of thin aluminum ; it Is conical in 
shape in order to provide sufficient rigidity. 
Impregnated paper rings which support the 
edge of the diaphragm also provide a degree 
of damping to reduce resonance ami so in- 
-aire a sufficiently Mat response characteristic 
over the normal Voice-frequency range. 

The carbon chamber is completely tilled in 
order to render negligible any noise that 
might result from shifting of the carbon 
granules when the microphone is Jarred or 
moved about. Klcctrical connect ton to the 
carbon granules is made through two sta- 
tionary, circular electrodes insulated from 
each other by a ccrnmic harrier, the carbon 
granules being insulated from the diaphragm 
by a coat of phenol varnish. A grid in the 
front of the microphone protects the dia- 
phragm from injury. 

A lixed condenser shunts the two lends to 
the microphone, on the microphone side of 
the connection plug at the end of a 1! ft. 
length of twin -conductor cord. This con* 
denser absorbs voltage surges which other- 
wise won hi t-nd to arc across the carbon 
granules, causing them to cohere, when the 
plug is disconnected from the jack. 

Between the microphone and the rack-nnd- 
paiicl amplifier equipment then 1 is interposed 
a control cabinet. This instrument provides 
means for studying the !• V, required by the 



microphone, for suppressing clicks when the 
microphone is switched in and out of circuit, 
and for altering the acoustic characteristics 
to compensate for the conditions under which 
the surgeon's microphone must operate, for, 
in this service, the device picks up sound 
that is rich In low frequencies. If una It en u- 
aled, this would result in deep, unnatural 
re prod net bin. 

The inarch of time is thus shown to have 
encompassed one more essential tield of op- 
eration for the vacuum tube and its associ- 
ated equipment. <The engineering and in- 
stallation of tin* Western Klectric system at 
the Institute of Ophthalmology were the work 
of the Uraybar Klectric i'o.. Inc., in associa- 
tion with James o. Oliver St «'o.. Inc. i 



BROADCASTING GUIDES 
AIRPLANES 

i Cotit intn tj frufti Ml 

within one-half of one percent, to ensure 
equal voltages to the reel I tiers. Resistor lit 
is added to guard against changes in the 
resistance of the rectifiers themselves, al- 
though it reduces somewhat the sclisitlwfty 
of the device. 

Knits Ko and ItO an* biasing resistors: U7 
provides a grid return for the first U.K. am- 
plifier, v::. 

The output of the radio receiver is applied 
to the rectillers through the out put trans- 
former, Ti. thus a Ho viiii.' the rectifiers to 
operate as the output switching device, in 
addition to grounding alternately the ends of 
the loop antenna. 

It will be observed from the dia grain that 
the rectifier which draws current has a mo- 
mentary low resistance to ground, cutting off 
the other rectifier, which then ha* high re- 
sistance to ground. When the phase of the 
applied voltage is reversed, the first rectifier 



is cut off and the second draws current, ami 
the grounding point of the antenna is re- 
versed about its center point. 

Radio Solves Many Problems 

Careful analysis of this brief description 
brings to light some of the less obvious, but 
extremely important ch a ract eristics of this 
unique radio direction finder. It has no mov- 
ing parts to get out of order. The phasing 
of currents is accomplished aiitomati«*ally. It 
is noma mhlguoiis. i.e.. h gives only one trie' 
course, with a ceii racy in the order of one 
decree. It opera tes on both modulated and 
non-modulated radio waves without destroy- 
ing the characteristics of the received sig- 
nals. Last but not least, its design make* 
it possible to use it as a unit In conjunction 
witli any standard radio receiver. 

The last obstacles to thorough practica- 
bility of private flying are being rapidly sur- 
mounted by wider use of radio, and the alert 
radio man will do well to acquaint himself 
with this next great industry. The country 
is ripe for privately owned airplanes, reason- 
ably independent of Weather. And radio i< 
destined to play a greater and greater role 
in aviation. 



THE RADIO "CHUKKEft" 

This is the name which has been given to 
a unique servicing chart, which presents in 
convenient form the recommended charges 
for almost tin- entire gntnut of service opera- 
tions in connection with the repair of faulty 

se|S. 

The "Itadio Outkker." which was compiled 
by Paul <i, Kreed. of Freed's Kndio «'o., is 
available, for a small sum, as a heavy Bris- 
tol-hoard card suitable for wall mounting. 

Note that in addition to furnishing rec- 
ommended foes, this card also speeds service 
by indicating the probable sources of trouble 
in most sets, provided the symptoms tire 
U nowu. 
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6. Tests voltages up to 700 volts D.C. 

7. Identifies all condensers as "replace" 
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Complete with valuable text on condensers, one * 4 4 
Neon Glow Tube, cord and plug less OJ-A tube, only ^1 M. 

Priced at $11.70 in Denver and West Coast. Net to Serviceman 

TOBE DEUTSCHMANN CORPORATION 
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A "SYNTONIC" ORGAN 

H*itntinmul fmm 77 1 

tactic electronic organ Itself, it will he neces- 
sary to say a word regarding the preparation 
of the various important features of the 
instrument, such as tone synthesis, prepara- 
tion of the sound films, etc. In Fig. \\ a 
musician is shown performing before the 
studio microphone, which has electrical con- 
ned ion to the visual wave indicating device 
Shown at the left. This device is provided 
for the purpose 1 1 f projecting mi its visor 
Screen, the wave forms of the sounds which 
are ph-ked up by the microphone. (See "Or- 
chestra Volume indicator," li.uuo-Os.uT, 
June l!l.'S4. pi:. 711. > These sounds may he 
speech, music, or the effects muted by 
special sound producing devices or musical 
instruments. It is the duty of the drafts- 
man and calculator shown seated at the 
drawing hoard, ro make linear graphs of the 
wave forms of the sound waves which are 
visualized on the wave indicating device. 
Whi-ii it is necessary, the wave forms are 
moduln ted or synthesized in graphs, in order 
to conform with certain requirements or to 
overcome any unpleasant interferences such 
as harshness, poor clarity of tone, undesir- 
able general tone quality, etc.. for ensuring 
more perfect reproduction. From the final 
wave patterns, which have been calculated 
in the graphs, the mecliauic. shown at right, 
produces sound wave-bearing cams, with the 
aid of a micrometer wave transferring device. 
The sound waves are cut into the peripheries 
Of the cams with great precision, since It is 
purely by mathematical calculation. These 
cams are made of light opaque material which 
is easily handled for taking on any peripheral 
outline, regardless of how title or intricate 
the characteristics of the wave patterns are. 
The enlarging device, at right of this Illus- 
tration, is provided for the purpose of magni- 
fying sound patterns of these "quality" lilms, 
Of which more will be said later. 

Simulating Notes or "Pitch" 
It will be made more apparent later in this 



nrllcle. just how the quality and pitch films 
of this instrument are utilized. In tiie pro- 
duction of pitch films, the KremeefT universal 
recorder, shown in Kig. i\ plays an important 
part. A number, 8 at one time, to be exact, 
of the a fore- mentioned wave-hearing earns are 
installed in the recorder, where they revolve 
at predetermined speeds in the path of the 
variable-intensity light sources that arc plnced 
just behind the wall in which the shafts of 
the cams are Journal led. The wa vedienring 
earns act as light choppers, and each revolves 
at a predetermined speed, which is just twice 
as great as the one before it. That is to say, 
if the lirst en m revolves 20 times per minute, 
the second cam revolves -III times, the third 
revolves nm times, the fourth revolves HIO 
times, etc. each cam chopping a light beam 
at such a number of times that it produce* 
a "pitch truck" on a running raw lilm. seen 
in the foreground, at a predetermined repre- 
sentative froqueney. 

beginning with the note ,\ (27.." cycles per 
second), and ending at the note r (4,lNf>.o.S 
cycles), every frequency of a musical scale 
is recorded cm the pitch film, due to the dis- 
placement which takes place in the flicker 
cabinet, of which the wavedieaiing cams are 
a part. As I have said, there are s pitch 
tracks recorded at one time, each track repre- 
senting n frequency which is one octave 
higher than the frequency re]) resented by the 
preceding pitch track. However, on the raw 
film, space is left between the S simultane- 
ously recorded pitch tracks, which is large 
enough for 11 more acks, in order that each 
track may represent its own frequency, to 
produce the remaining notes of a musical 
scale. The device is known as a "universal* 1 
recorder since it is very pliable, being cap- 
able of producing wave patterns representing 
sound and music of any desired tone quality, 
pitch, and volume. The recorder, of course, 
is also provided for producing quality waves 
as well as pitch tracks. 

The pitch tracks are composed of numerous 
repeating uniform slits or apertures, which 
are produced by cams of such shape, that 
light is per ndtt (Ml to pass through their open- 



ings for predetermined periods of time, allow- 
ing a definite amount of light to pass. The 
flicker cabinet is displaced by a novel adjust- 
ing means, and functions with the assistance 
of a micrometer indicating device, go that 
the amount of movement is gauged by de- 
grees, representing small fractious of a meas- 
uring unit. 

Simulating Tones or "Quality" 

The method of producing quality films is 
similar to that of the pitch films. However, 
In the former, cams with predetermined wave 
patterns cut into the peripheries, as deseribed, 
are revolved in the path of the light beams 
projected on the running raw lilm. Of course, 
the quality tracks are produced at prede- 
termined frequencies, to correspond to the 
frequencies of the pitch tracks. Infinite num- 
bers of different tone quality patterns are 
cut into the wave cams, and anyone who is 
skilled in the science of musical sounds un- 
derstands that every sound of any descrip- 
tion has its own peculiar wave form char- 
acteristics, t Sec "The Tolytone.' " It a In O- 
Cuakt, May pg. : also, -'The ltndio 

Organ of a Trillion Tones." January 10.*! t t 
pg, 402: ami. "1 huff lug .Musical Composi- 
tions," September 1p:12, insert pg. IHLMt.l 

The quality films are recorded in divided 
sections, for producing "masks." When these 
quality masks are placed in the electronic 
organ, they are selectively shifted to desired 
positions for choice in the variety of tone 
qualities. The frequencies of the quality 
tracks are determined by the length of each 
repenting wave form, and the frequency of 
the pitch tracks are determined by the size 
of the space l»etwecn the pitch slits. 

Two Manuals 

The electronic organ which is described in 
this article, has two manuals. Each manual 
has its own self-contained sound producing 
unit. Each unit contains one pitch film and 
one quality mask, the latter having any pre- 
determined number of divisions which eon- 
tain different quality patterns as described. 
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The pitch film Is in I In- form »f an end- 
lcss running bolt, which is so spliced, with 
the aid of microscopic magnification, Mint tin- 
pit eh trucks are matched, to avoid any extra 
parasitic noise result ing from poorly matched 
piteh tracks. The ijitalify mask, however, 
is not run as an endless belt in this particular 
Inst ru men t, hut rolls over two cylindrical 
rollers, cither by manual adjustment, or by 
motor. An indicator, which shows the quality 
selected is also provided, and by referring to 
Fig. A, tlie indicator can be seen in the 
front of the electronic organ. 

Tin' enlnrger shown to the ritrtit f Fig. II, 
is provided for suitably magnifying the size 
of the quality masks, for such occasions when 
a wider mask is more desirable, When it is 
necessary to have more accurate reproduction 
of tow\ a wider mask is used to advantage. 
This also permits of employing larger light 
shutters, which will be explained later. 

The inventor of this electronic organ. Ivan 
Kreineefr. is shown in Fig. C, beside the uni- 
versal recorder. 

Broadcast-Studio Syntronic Organ 

In Tig. 1 there Is represented the electronic 
musical system which is the basis of the elec- 
tronic organ built for broadcast studios. The 
pitch tilm. a, is shown riding on several 
padded rollers with the aid of an induction 
motor drive, which is brushless for tin* pur- 
pose of avoiding the creation of any unneces- 
sary parasitic noises. The motor is provided 
with speed controlling means for regulating 
the rate of travel of the pitch tilm for main- 
taining the note A in the International pitch, 
440 cycles per second. The quality mask, h, 
is divided into sections, so that it. may be 
retarded or ad va need to predetermined posi- 
tions by means of the manually operated or 
motorized lever, e, which shifts the mask 
into position with the aid of the push ami 
pull gearing si stem shown. Said mask shift- 
ing is accomplished automatically by the 
aid of the motor drive, d. 

The system operates as follows: light from 
the sources, <. which are in the form of 
several lamps of predetermined intensities 
for the correct light distribution for the dif- 
ferent freqnem ies of a musical scale, is pro- 
jected through a selected portion of the 
quality mask and through the variable trans- 
hieency disc. which, with the aid of the 



diminishing in the electronic organ is nil- i 
justable, by the aid of the pedal which is 
shown having connection to the main shaft 
of the diminished by the slipping clutch 
which controls the speed of the induction 
motor drive illustrated. 

These musical effects, such as diminishing, 
tremolo, volume control, etc., are accomplished 
without causing any interference to the gen- 
eral tone quality which is produced at the 
time. 

The shaft of the lower roller of the quality 
mask, b, is provided with an indicator which 
has graduated decrees for the purpose of | 
pointing out to the operator the quality 
seleeied. After the light has been modulated 
as desired, it falls on the photo* sensitive ele- 
ment behind the running pitch liliu. a. 

Signals are then transmitted to an ampli- 
fying system, which includes a mixing ele- 
ment and a required number of reproducers 
of various frequency ranges. These loud* 
speakers may be housed in the organ console, 
or may he pbiccd at any distance froin the 
source of sound. For example, in broadcast 
work, if it is desired to broadcast the elec- 
tronic music, one line from the power ampli- 
fier is sent to the control room, from whence 
it is broadcast. Another line may be sent 
to a reproducer or several reproducers which 
are placed in an auditorium in which great 
numbers of listeners are able to hear the 
output. Kor a small group of listeners, the 
loudspeaker which is housed in the console 
is sufficient. 

Commercial-Type Syntronic Organ 

Figure 1! illustrates a single unit of a 
commercial assembly, which includes key 
board, pedals, motors, etc., as shown in Fig. 
2. The film, «. is shown riding over the 
padded rollers with the aid of an induction 
motor, at predetermined controllable speeds. 
One of said rollers has spring attachments 
for providing suitable tension to the running 
tilm. The gearing arrangement shown in 
His. for driving the Mini a was not included 
in Fig. 1, for the sake of simplicity. The 
quality mask h, seen in the foreground, is 
wound on rollers which have push ami pull 
gearing with the aid of the shaft of lever c, 
by which selective sections of the quality 
mask are shifted in the path of the light 
originating in the light sources r. As pivvt- 
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co-operative pedal shown, controls the volume ously mentioned, the quality mask may be ad 



of the output, by regulating the intensity of 
the light passing Into the lens shown. From 
thence, the light passes through the variable 
translneency disc. o. which, by the assistance 
of its eo-operative pedal, produces a variable- 
speed tremolo effect. Finally, the light falls 
on the running pitch tilm, o. in such a man- 
ner that when any predetermined key of the 
keyboard shown, is depressed, a light shatter, 
as //. is raised, allowing a slit of light to 
pass through The quality mask and full on 
one pitch track of tin* tilm, u. the frequency 
represented by that pitch track being equiva- 
lent to the frequency of the musical tone 
denoted by the predetermined key which was 
depressed. Tin- light shutters, h, ride in the 
spacers of the diminishing rollers, which 
revolve at predetermined speeds in the direc- 
tion which carries the light shutters down- 
ward" to their r-'sting position. This arrange- 
ment, for producing diminishing effects in the 
tones, also permits of producing staccato 
effects. 

The "Sound Effects" Shutters 

Each light shutter is provided with a 
spring attachment, which will be made more 
apparent when reference is made to the com- 
plete assembly unit which will be described 
later. The springs, when held at a tension, 
tend to press the light shutters against the 
diminisher rollers in such a manner that 
the rollers carry the shutters to their original 
positions for the purpose of permitting the 
musical tones to "fade away." However, 
when the tension of the springs is released, 
the shutters are free and, after a key is 
depressed, the co-operative shutter drops by 
its own weight to its resting position. This 
permits of producing quick, short tones which 
compare to staccato tones produced on a 
piano. 

Also, the diminishing device produces 
effects which are similar to the sustained 
tones produced by holding the pressure on a 
piano key. but, of course, the speed of the 
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justed by hand, or may be opera ted auto- 
matically with the aid of an induction motor. 

In Fig, K, the light shutters, h, and their 
cooperative diminishing rollers are shown to 
greater advantage. There arc S8 light shutters, 
and. of course. nS spacers in the diminisher 
rollers. /. Kach roller to the shaft of an 
induction motor whose speed is controlled by 
the adjusting means, j. The lever, k, con- 
trols the spei»d of the in duet Ion motor which 
drives the gears of the rollers driving the 
pitch dim, </. 

The shutters, h, are held at a tension 
against the diminisher rollers by means of 
springs, not shown, which connect said shut- 
ters to the frame, /, When it is desired to 
operate the diminishing apparatus, the lever 

m, which controls th "ecu tries as a, is 

turned in such a direction that the eccentrics 
press the frame backward, running the springs 
to beeinoe tense, thus pressing the light shut- 
ters against the diminisher rollers in such a 
manner that tln-y follow the movement of 
the rollers, and thus, the tones are given a 
sustained effect. The staccato action has 
been described with reference to Tig. 1. 
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Manual Adjustments 

In the illustration of the organ in the con- 
sole, shown in Fig, A. the various adjusting 
menus such as the device, j, the lever, h\ the 
lever, r, and the lever, m, can be recognized 
protruding from the front and sides. Of 
course, since the organ console lunises two 
individual units, there are two of each of 
the above-mentioned adjusting means. 

While tlie parts of Kig. 2 are tin- same as 
those shown In Fig. 1, the tremolo- producing 
device is shown with a slight change. In 
Kig, 1, the variable translneency disc, ft, 
which revolves in the path of light originat- 
ing in c, Is Controlled by the tremolo pedal 
shown. However, in Fig. 2, the tremolo 
pedal is provided for the purpose of dipping 
the disc, //, into the light beam, while the 
manually operated knob shown is provided 
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for the purpose of controlling the revolutions 
I of the motor whirh revolves the tremolo disc, 
I However, the principle and the result is the 
same. Behind the lens is shown the variable 
t ransluccney disc whose purpose it is to 
I routrol the volume. 

Behind the running pitch film, a. the photo* 
sensitive element is shown harbored in a 
! metal tube easing, which has an aperture 
whirh is just large enough to expose the 
cathode plate of the photn-sensit ivi< element. 
There are S8 tight shutters and S8 keys 
in each keyboard, each shutter having eon nee- 
tion to lis own cooperative key hy means nf 
a flexible ribbon whirl) runs over suiiable, 
\ery small rollers. Naturally, at the pressure 
iff the key, its cooperative light shutter is 
lifted. The degree of lift <»f earh individual 
shutter is controlled so that cneh rreouero^ 
of the nuisieal scale has its own predetermined 
intensity which is gauged ,aeenrding to the 
law of intensity control in a musical wale, 
known to those in the piano tuning profes- 
sion. 

The intensities of the light sources, such 
as r, are also regulated, in order Hint certain 
frequencies are permitted to have more light. 
It can be seen that the aperture in the lamp 
housing is larger at one end than at the 
other, for the purpose of allowing a pre 
determined degree of light to pass. 

A Syntronic-Organ "Orchestra" 

At the present writing, plans are being 
discussed with a view to a symphony or- 
chestra which Is composed exclusively of 
( electronic organs, of which there will be 
about :t". These instruments are designed to 
be portable and compact, and will utilize the 
synthetic wave films as deseribed, for the 
production of various types of music, such 
as produced by ordinary well-known musical 
instruments as the violin, the flute, the clap 
inet, piccolo, etc, and also munic the timbrr 
or tone of which has not been heard before! 

In such an orchestra, the individual in* 
struments will, at specified intervals, play 
with definite qualities. When it is required 
that the quulity be changed, the individual 
instruments themselves will take on, selec- 
tively, an entirely new and different tone. 

The tonal effects, such as the tremolo, 
which produces a rapid or slow fluttering 
reiteration of the tones, the diminishing or 
"fading away" of the tones after the per* 
former's fingers have left the keys, the vol unit* 
control, and the effects produced by the 
manner of key attack, are all controlled and 
varied by the individual touch of the artist. 
That is to say, the piayer must be an artist, 
since, in any symphonic music, the many in- 
trieaeics of music modulation must be com- 
pletely understood by each participant. 

A New Musical Technique 

The electronic organs permit of the finest 
musical control and expression, due to thos* 
devices which change the musical effects a* 
well as to the many qualities which can be 
had from the quality masks. 

Each instrument has its own output wiring, 
and in an orchestra composed of electronic 
organs, there is connection to a common Jin* 
whirh foods a centralized mixer. The or* 
ehestra leader will have control over the out- 
put of all the instruments by menus of regu- 
lating the mixer, so that the tones are mixed 
and altered if necessary before entering the 
line feeding the loudspeaker system. 

For the purpose of "silent practice,** each 
artist will be supplied with earphones. >o 
that he is tin* only person who is able to 
hear the output of his owtt instrument, at 
times when he docs not wish to disturb others. 

Fig. D 

Figure D shows how sound waves are ana- 
lyzed, synthesized, ami prepared for ludng 
photographed on pitch and quality films for 
the electronic organ. Wave forms are studied 
tinder a microscope, sorted and selected, and 
drawn up in graphs for synthesis. The final 
drawings of the wave patterns, which are to 
be utilized in the organ, are obtained only 
after all correct inns, additions, and altera- 
tions have been made. In the background of 
tlio photograph can be seen a plate of wave* 
bearing earns into whose peripheries the 
wave forms are cut in preparation for place- 
ment in the universal Kremceff recorder. 
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ALL-WAVE ANTENNAS 

{Continued from pane 85) 
lii^li-qnulit y n-nunir), T. ns shown in Kltf. B. 

In H is shown the complete kit of 

components tlnit comprise tin* system shown 
In Fte. :»A, as follows: 1." transposition 
Minks fsiifliihMit for an IS ft. transmission 
liniM ; K strain insulators; 1 ♦•nnivrrsjil" all- 
wave coupling unit : HiO ft. No. 1* stranded 
win-: si ml. r»u ft. No. n sirsnidi'd win*. Tin* 
No. IK wire is tisnl for the li»a«l-|n. The No. 
14 wire is us«m1 for lie- horizontal dipoh-s. 
for very short wavcleii^tlis. However, sevcrnl 
lengths' of this wire will Im' required if the 
(nniinfai-tiirei'*s r<H-oniiueiidnti<m is to ho fol- 
lowed for an all-wave antenna: the total 
horizontal length iIumi vvmild he 1.10 ft. - 
Ins., (allowing for the rent nil strain insu- 
lator i. or 78 ft. per section, X. 

Hun the horizontal wires northwest ami 
southeast. Transmission-line terminals 1 and 
'2 may lie nmneeted to tin- *\\iit." and M <»nd.*' 
posts of most radio sets. after removing the 
ground wire in order to main in in ha la need 
operation of the antenna and lead-in system. 
If lack of a ground connection results in 
circuit oscillation or increased hum it will 
be neeessnry to use a coupling or impedance- 
matching transformer. it is recommended 
that a man ufa cm red unit 1>«' used : however, 
in Fig. SA const ruction data is furnished for 
the experimenter. 

Still another, hut h-ss desirable method of 
connecting the transmission line lo the radio 
set utilizes two 4no ohm. I W. resistors. 
One connects in series with the transmission - 
line connect ion to the "Ant.** post of the 
radio set. and the other connects in series 
with the transmission-lin*' lead to the H (Ind." 
post : the ground wire may Hum he connected 
to the "(Slid." post of the radio set. 

Lightning Arresters 

It is arivlftnMe to ns<- n lightning arrester 
with any type of antenna. Those designed 
for use witii a doublet antenna are firorvidod 
with a center-tap which is to be connected 
directly to a good outside ground ■ if pos- 
sibles i lie remaining two ends being con- 
nected to the two terminals of the transmis- 
sion line, whero they coiiiiecl to the radio 
set or tiny coupling unit. 

This manner of connecting a doublet -an- 
h-nna lightning arrester unit is clearly shown 
in Fig. oH. This figure also illustrates the 
manner of connecting >i tumihh' colliding unit, 
for matching the low-impeilanee U.K. trans- 
mission Hue to the radio set. as well as for 
several other purposes. 

Why a •'tunable" coupling transformer? 
Well, here's the story. 

The Tunable Coupling Transformer 

Any lixed coupling device is a compromise, 
for. Hie iiolse-rmhicliig properties of a trans- 
mission lino depends upon maintaining it in 
perfect Hertricnl balance, and grounding one 
end of the secondary, as shown in Fig. SA t 
tends to unbalance it. 

The variable condenser, ('. iti tin* coupling 
unit Illustrated in Fig. Ill*, however, consti- 
tutes part of the transmission Hue and thus 
enables the operator to keep Hie line in 
perfect balance. Result : noise pick-up may 
be completely W;i lanced out at all times. This 
balance, or matching of one side of the 
transmission line with the other may be se- 
cured at any time, regardless of the coupling 
between the transmission line and the radio 
set as secured hv adjustment of the setting 
of coil L. 

• •renter selectivity, wit bout loss of sensi- 
tivity. Is obtained by correctly adjusting the 
position of the coupling coil, L, A metal 
shield can enclose the entire tunable coupling 
Hint, including t h«» lightning arresters shown 
in the figure. 

The advantage of the tunable coupler is 
nn»rc apparent at the shorter wavelengths 
where It is iii<>«t efficient. The loss which 
it occasions on the hroadcast wavelengths may 
be compensated by turning up the volume 
control on the radio set. 

While it will usually be most convenient 
and desirable to terminate the actual trans- 
position line outside of the building- gener- 
ally at a window very close to the receiver — 
there is no reason why the transposed leads 
cannot be continued within the house. While 



the high-freipiency current carried by the 
transmission line is not in a form which can 
be efter lively radiated, ami losses occasioned 
by nearby objects are less serious than those 
which would result in the case of an ordinary 
lead-in, it is desirable to take the usual 
precautions. 

That is. keep the lead-in as fur as possible 
from parallel tint metal surfaces such as 
gutters, etc. It can be braced where neces- 
sary by well-Insulated guys or st a ml -off in- 
sulators. This is not so important, however, 
as with ati ordinary load-in, as swinging of 
the transmission line will have a negligible 
effect on tuning. Inside the building then- 
is no reason why the transposed lead cannol 
he run Hat against the wall for short dis- 
tances, providing it is not near steel girders, 
etc. 

All-Wave, "Transposition-Cable" 

(4t Doublet With Transposition • Table 
Lend- in and No I uipcdancc-Mn idling Trans- 
former. Although the transposed lead-in 
utilizing special ceramic transposition blocks, 
as described in connection with Fig. J'A, is a 
"swell" proposition for the chap who can't 
sleep unless he has "the best,** the antenna 
set-up shown in Figs. 4 and F is considerably 
less expensive and complicated, ami will have 
greater appeal to "you and mm'." 

The all-wave antenna kit illustrated in 
Fig. F incorporates the following units: ap- 
proximately to ft. stranded No. is antenna 
wire; "So ft. special twin«conductor. gum 
rubber covered "trausposit ion-cable," the two 
leads of which are twisted, or "transposed" 
every P ins.; liigh-tpiallty ceramic strain 
insulators: 1 stand-off insulator; - nail-it 
glazed porcelain knobs, and I tin gin zed por- 
celain lead-in tube. 

For those Service Men who are always 
In a hurry, the kit illustrated in Figs. 4 and 
C will have especially strong appeal, for it 
may be installed in a "jiffy. " The stand-off 
insulator should be so positioned that the 
lead-in, if swayed by wind, will not rub 
against the side of the house or the roof. 
Uemove about i> Ins. of the transposition- 
cable gum rubber covering and spread the 
two conductors, connecting them to the two 
sections of the doublet as shown in Fig. 4. 
lie nitre to tape, iirst with friction tape and 
then with rubber tape, the open juncture of 
the cable bifurcation. The white lead of 
this cable connects to the "Ant." post of the 
radio set. mid the black lead to 4 *<Ind.'\ 
although in some Instances it may be advis- 
able to reverse these two connections. 

It is especially interesting to note that an 
impedance-matching transformer is not re- 
ipiircd with this all-wave "trnuspositloii- 
oable" type of transposed K.F. t ninsmissioii 
line, yet. a ground may be connected di- 
rectly to the "lind." post of the radio set. 

Hy resonating the antenna for most effec- 
tive reception of the shorter wavelengths, 
generally "Mat" sensitivity is obtained, in 

ny instances, This i-s due to the increase 

In sensitivity, with an increase in wavelength 
of the average radio set. 

Adding An "Anti-Noise" Lead-in to the 
Inverted-L Antenna 

(."it Invcrtcd-lj or T-Type, With Trans- 
posit ion -Fable Lead- In ami No lmpednnce- 
Mn t ch i ng Tra nsf ormer. 

For the technician who would tike to use 
the invertcd-L type antenna discussed in con- 
nection with Fig. J. or its companion, the 
T-type, but who cannot unite make the grade 
because of excessive local-interference pick-Up 
by Hie lead-In portion of the antenna system, 
the arrangement shown in Fig. 5 is recom- 
mended. 

This design utilizes the "transposition- 
cable" mentioned in connection with Fig. 4. 
hut does so in a somewhat novel manner. 

One of the two conductors in the cable is 
connected either to the end of the inverted-L 
which points in the direction from which it 
is desired to receive most stations, or to the 
center of the T-type antenna, as shown. The 
unused end. and also the open juncture of the 
two leads should be well l apod. The remain- 
ing two ends connect to the radio set and 
its g rou ml connection : reverse tin* two trans- 
position-cable connections to the set to de- 
termine which is best. 

This "anti-noise lead-in'* may be run from 
the flat-top, down the side of the building. 



ANNOUNCING 



BETTER 

*%iie testers! 




"D EADRITE announces two new 
*^ and better tube testers: the 
No. 421, for the dealer's counter — 
and the No. 422, a portable unit for 
the service man . • • out in the field. 
These improved testers are character- 
ized by many unusual and outstand- 
ing features that give a new concep- 
tion of tube tester performance. They 
are so simply designed that anyone, 
without experience, can operate and 
understand them. 

These testers incorporate a 3'/2" Triplett 
Precision Meter, which has a shaded two- 
color scale. It indicates in simple English 
that the condition of the tube is either 
"good" or "poor." No longer need you 
reassure skeptical customers as to the worth 
of tubes that you are testing for them. 

A line voltage control A.C. meter is incor- 
porated. Cathode and grid shorts are also 
tested. A simple push button provides 
two-plate current readings for determining 
the worth and conductance of all types of 
new and old tubes. 

Your Jobber Can Supply You 

. • . with the No. 421 (counter tester) at 
the dealer's net price of #24.00 — and with 
the No. 422 (portable tester), at the dealer's 
net price of #25.50. These testers come in 
a beautiful quarter-sawed oak case. 

Read rite Meter Works «ft 



121 College Ave. 



Bluffton, Ohio «/ 



SEND COUPON FOR FACTS! 



READR ITE METER WORKS, 
121 College Ave., Bluffton. Ohio. 

Gentlemen: * 

Send mo a catalog on Readrite Tube Tetters, and 
your complete line of radio serrlclng equipment. 



I 

I Nam© I 

I ! 

I Address | 

! 

I 
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State. 
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www., 



If You Do Public Address Work 




WRIGHT 
DE COSTER 
P.A. 20 



and have not 
yet ordered a 
W r i g h t - D e- 
Coster P. A. 20, 
you are not tak- 
ing advantage of the most 
adaptable money-making unit it is possible to have. 

The unit housing is detachable from the horn and can be 
easily removed without the use of any tools. In this 
manner it can be used for indoor installation where gen- 
eral sound coverage is desired. 

Write for literature and general information concerning 
the P.A. 20. 

Wright- DeCoster, Inc. 



2251 University Avenue 



St, Paul, Minn. 



Export Dept. M. Simons & Son Co., 25 Warren St., New York 

Cable Address: Simontrice, New York 

Also see page I 15 



For Sound Cars . . . . 

the 608-E Amplifier 



INEXPENSIVE 



High Gain ... • 
• Quality Performance . 




OPERATES 
FROM YOUR 
CAR BATTERY 



No B-Batteries . . . 
• No Vibrators . ♦ ♦ 



Write for Circular 

UNITED SOUND ENGINEERING COMPANY 

Manufacturers of Specialized Sound Equipment 
2233 University Avenue St. Paul, Minnesota 




Amplify Telechime — a reat opportunity. 
Write for our special offer to radio men. 
General Kontrolar Co., Inc. 



BE SURE TO READ THE AN- 
NOUNCEMENT ABOUT THE NEW 
1935 OFFICIAL RADIO SERVICE 
MANUAL WHICH APPEARS ON 
PAGE 68 OF THIS ISSUE. 



right through nn area of strong man-made 
interference, and continue on to a radio set 
400 or ."iou ft. away, if necessary, with excel- 
lent efficiency as regards maintaining good 
signal strength and a high signal-to-noise. 
ratio. 

A Combination Inverted-L and Anti- 
Noise Doublet Antenna System 

(C) Doublet With Twisted-pair Lead-in 
and liroudcast — Short - W ave Change - Over 
Switch. For best all-around radio reception 
on short waves as well as long, under average 
conditions in a distriet that is not too plenti- 
fully supplied with skyscrapers and static* 
prodneing machinery, the standard single- 
wire antenna, correctly installed, will give 
an excellent account of itself, as previous I j 
stated. 

The aerial pro) mm-, exclusive of lead-in, is 
tuned so that it responds to the frequency 
ranges in which maximum sensitivity is de- 
sired. For short -wave reception this happens 
to be the U"i ami 4!i meter ranges. A length 
of exactly rJO'fc ft. for earh leg of tlie antenna 
gives the correct tuning effect. 

Preventing "Noise Pick-up" 
When interference is not extreme, trans- 
position-cable may be used. Or, "in a pinch," 
ordinary twisted lamp cord may be used for 
the lead-in. However, where the intertVremv 
is very great, armored-cable HX wire slioulil 
be used. Cables of this type have been run 
for distances up to ."no ft., with practically 
no reduction in signal strength — hjt uvtttal 
compariHon, 

It is extremely important, in most in- 
stances, to insula te the armored cable for the 
length of its run so that it cannot ground, 
but remains "floating. 1 * or unconnected to 
either lead or the ground. 

If excessive interference plek-up is still 
noted, it is probable that the flat-top portion 
of the antenna is to blame. Consequently, 
it may be necessary to place the antenna on 
another building in order to take it out of 
the zone of interference, running only the 
shielded lead-in through this an-a. 

A switch is shown in Fig. G to permit the 
set owner to select either a doublet antenna 
and transposed lead-in arrangement, for noise- 
free, directive, resonant reception of short 
wavelengths, or a type-T antenna ami 
ground, single-conductor I equivalent) lead-in, 
for semi-directive and efficient reception of 
broadcast wavelengths. 

In general, a shielded lead-in or a trans- 
mission line lead-in with transformers or 
coils at either end will interfere with the 
short-wave signal reaching the receiver, 

Versatile Antenna Connections 

(7) Composite Marconi and Hertz An- 
tenna, Continuing the tendency to simplify 
and combine construction elements, the 
modern all-wave radio set now incorporates 
an input terminal board that permits the 
use of the following antenna arrangement : 
(a) long inverted-Ii antenna ; (l>) short and 
long invertcd-L antennas, and : (c) long and 
doublet antennas. Furthermore, tin* wave- 
length range-changing switch (in the Strom- 
i berg-Carlson Model (is receiver ami Model 
<►!> Selector f4 tube, sclf-p<iw<Tcd eimverter] 
within the set) automatically connects the 
correct antenna into circuit, as shown in 
Fig. 7, 

(A) When one antenna is used for all 
four ranges, A and Al> are connected to- 
gether ami to the antenna, while <il» and ii 
are connected together and to the ground. 

til) When a long antenna is used for the 
A and It tuning ranges and a short antenna 
is used for the C and I) ranges, the long 
antenna is connected to A, the short antenna 
is connected to AI>, while <J1> and *l are 
connected together ami to the ground. 

(C) When a regular antenna is used for 
ranges A and It and a doublet or other 
antenna with transposed lead. in is used for 
the C and I) ranges, the regular antenna is 
connected to A, the ground to (• ami the 
two leads of the transposed lead-In are con- 
nected to AH and CI>. 

When two antennas are installed as de- 
scribed above, the operation of the range 
switch automatically connects the proper 
antenna for the desired range. This is a new 
feature which insures the use of the best 
antenna at all times without thought or 
effort on the part of the user. 
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By a proper nuilriiinjs nrraiitfonnMit a 
doTililot of suitnbte size ran be in tlie 

latt«»r raw for both pnr|M»«rs. Wlii«n used 
as tin* rejrnlnr antenna for Hip A i\\u\ U 
tuning rank's, tlio two WtuU of the trans- 
posed load-in are i-ntiiifH-teri together. 

The Effect of Different Antenna 
Lengths 

The clinrt shown ns Flff. S gives an Imli- 
cation of the relation of the effeet of antenna 
length 011 short-wave reiuption. The iower 
horizontal axis is marked in mega eyries 
while the upper side has the titrations of the 
1<». 111. 'Jri, 'M and 4i> meter hands indirated 
(Immis designated hy International agree- 
ment for short-wave hroadmsts, and where 
the majority <if the stations hroadra sting 
programs for popular entertainment are eon- 
cent rated. 

The vertical axis of the graph shows an- 
tenna length in feet. The unshaded areas 
show good antenna action for the lengths of 
antenna and frequencies indicated. Tin* light 
shaded areas represent fair antenna action 
and tlie heavy shaded areas poor action. 

As nn example of the use of the chart, 
suppose that we are interested for the moment 
in the °,."» meter bund only. To find out what 
antenna lengths eould be used we start along 
the 112 megacycle (28 meter) line ami go up- 
ward until we find an unshaded area. l>oing 
this we see that antenna lengths between T2 
and :t7.o feet won id give good results. <Joing 
farther we see that lengths between tin and 
78 feet would also be good. <Ioing to still 
longer lengths we see that IOC. to 122 feet 
are also indicated by unshaded area. 

As this chart only applies to the type of 
antenna system in the Stroniberg-Oarlson 
Model 00 receiver, we are interested in seeing 
what lengths of antenna will be most satis- 
factory for the V,K 2."i. :tl and 41) meter 
bands. Therefore, we will look for an un- 
shaded area that will include a range of 
antenna lengths for these four bands. Prom 
the large unshaded area at the bottom of the 
chart we see that a range of antenna lengths 
from about 2.% feet to about 30 feet will be 
good for these four hands. Looking for longer 
antenna lengths (which would In' more suit- 
able for broadcast reception also) we con- 
clude that the best would he between 100 
nnd too feet. This range of lengths shows 
good reception on the 4H meter band, fair on 
the :»1 and 25 meter bnmls and fair to good 
on the 11) meter band, 

A study of this chart will indicate that 
it is desirable to have two antennas when 
best possilde reception is desired mi both 
broaden st and short waves. In this case a 
switch Would l»e used to seleet the long 
antenna for the broadoast range and tin* short 
antenna for the short-wave range. It should 
be borne in mind, however, ihaf because an 
antenna rifl ft. long is indicated as Is-ing 
poor on a wavelength of ::i meters, does not 
mean that it I* Impossible to receive stations 
at this wavelength, indeed, it Is often pos- 
sible to receive foreign short-wave stations 
with a very short inside antenna or by even 
touching the antenna post of a sensitive re- 
ceiver with a linger and allowing the bo«ly 
that theto scrv.' as nn antenna. It does: 
not lee. though, that the signal-to-noise ratio 
will suffer nnd that reception of very distant 
and low-powered short-wave stations will not 
' be probable. 

Tn conclusion, we wish to exietid our ap- 
preciation to the following organizations for 
their cooperation in the preparation of this 
article: lieneral Klectric l*o.. MCA Vietor 
Co Inc.. Stroiuberg-i*nrlsnn Mfg. Co., At- 
water Kent Mfg. Co.. St ewa rt- Warner Corp., 
Arthur II. I.yneh, Im\ and Philco Itailio & 
Television Corp. 

The writer sincerely hopes that this pres- 
entation of fmts concerning new develop, 
ments in all-wave antenna systems will llnd 
acceptance as a useful supplement to the 
rather extensive amount of ///cor;/ which is 
generally available. ('The Antenaplex Sys- 
tem." lUiMO-CiiAFT Oct., Nov. and I>ec. '.'tl : 
"Solving the Problems of City Aerials/* 41 Dec. 
*2!>; ♦•Reducing Noise with Short-Wave Col- 
lectors." "Sept. "J52: "Kednclng Man-Made 
Interference." and. "Nolse-Keducing Antenna 
Systems," Jan. 



l-'lg. A. in part I, illustrates ihe new KCA 
double-doublet all-wave antenna kit. In part 
11. figure* .land C Illustrate respectively the 
"transposed lead-in" ami "transposition cable" 
all -wave an ten mi kits manufactured by A. 
U. Lyucn and Co. 



BOOK REVIEW 

ACTUAL TROUBLES IN COMMER- 
CIAL RADIO RECEIVERS, by Ber- 
tram M. Freed. Published by Service- 
men's Publishing Co. Size 4x7 ins., 
180 pgs. (plus 8 blank memo, pases), 
46 illustrations, paper covers. Price. 
$1.00. 

Written hit n practical Service Man (and tlie 
first contributor, in liKJlt, to tlie Operating 
Notes department of K.muo-Cu.MTL /or prac- 
tical Service Men. Aor.w. Tuoim.Ks in 
CoMMKiU'lAt. Radio Kiukivkus points tlie lin- 
ger of expert experience right at the probable 
source of trouble in more tlian "><Mi different 
sets of forenumt radio receiver manufacturers. 
The volume lias nothing to sell but straight* 
fmm-the-slimilder fart* concerning faulty ra- 
dio receiver symptoms— the items arc ar- 
ranged in alphalMitical order for quick ref- 
erence. 



REAL LIFE 
REPRODUCTION 

[Continued from jm.'/r 

amplifier especially constructed to reproduce 
very low frequencies. This amplifier Is at- 
tached to the regular radio receiver through 
an automatic control tube, which acts, as 
mentioned before, ns an Inverted A.V.C. tube. 
Those who wish to try this new development 
will find all of the required details, as fur- 
nished by the designers for the use of Kng- 
Ush tubes, in the schematic circuit, Fig. ii. 



A GERMAN SOUND-FILM 
PROJECTOR 

IN A recent issue of Rapiowki.t Magazine 
a description of a in«w H> mm. sonnd-ou- 
lilm home proj«i*tor nppea red. This projector, 
which included the actual project inn appa- 
ratus, a sound reproxlm*er. and an amplitier. 
all in one case, followed very closely the 
methods followed hy American manufactur- 
ers in the design of ilieir types of equipment. 
In other words, the Mills are perforated on 
one edge only, the other edge of the film 
being used to carry the sound track. The 
til m is designed to run at a speed of 1!4 
frames per second. 

The nppea ranee of this unit is shown in 
Fig. K. The entire unit is operated from 
a standard A.C, line nnd is designed particu- 
larly for use in small rooms. Kreipieiicies 
up to o.ooo cycles arc recorded on the nar- 
row film whieli supplies satisfaetory quality 
where small amplification is needed. 



BE AN 
AUTO -RADIO 
SPECIALIST! 



A TRIPLE-BAND RECEIVER 

BROAI>CASTIN*i in Kurope is sent on 3 
separate wave bands known as long 
waves. Intermediate waves, and short waves 
(this corresponds to our long, broadcast, ami 
short wavesi. In order to combine in one 
cabinet a receiver that will cover all three 
of these wave bands, without limiting the 
efficiency of any one band, a new receiver 
has just been iutrmlueed on the Knglish mar- 
ket. The cabinet in which this set is housed 
will be seen In Fig. R It will be noticed 
that there are 3 dials on the slanted sections 
of tlie cabinet. Each of these *\ dials covers 
one wave band, and Individual Input circuits 
for curb wave baud feed into a common I.F. 
amplitier, second-detector and A.F. amplifier. 
The receiver itself Is a superheterodyne, using 
an intermediate frequency of 473 kc. It also 
has connections for an electric phonograph 
pickup. 



JiuTO'RADIO 

INSTALLATION 
AND SERVICING 



JAM OF CONTINTS 

OttMIM BNOMtlMtO lN»0>MA»Ort 
tNtlAUAflOM 

Aw<em«bit* Mf1«ry Orcvndi 



T«p C«ntHvcti*n 

Ivnnmg ■•ord ond Und«r- Cat 




NntMtiMci Su^wwow . . 
StavtU Hmm 

ly M«h«» »t l«»tv*n and Coo 

t. f. f*«k I 

M ii 



New Sylvania Auto- Radio Book contains valu- 
able information used by radio engineers in 
their everyday work. Short cuts on difficult 
installations, handy reference data on R.M.A. 
Resistor Color-Code, what to do after stand- 
ard suppression methods fail to eliminate 
ignition interference, etc. 

Send for your free copy. It will help to put 
you in on the ground floor of the fast-growing 
auto-radio industry ... a business that Syl- 
vania engineers, themselves, actively ad- 
vanced with their development of the 6.3 
volt tube! HYGRADE SYLVANIA COR- 
PORATION. 



Maker* of 
SYLVANIA TUBES 
HYGRADE LAMPS 
ELECTRONIC DEVtCES 

© II. S. Corp.. 1931 



Factories 
EMPORIUM, PA. 
ST. MARY'S. PA. 
SALEM. MASS. 
CLIFTON. N. J. 




THE SET -TESTED RADIO TUBE 



I HYGRADE SYLVANIA CORPORATION "J 

I Emporium. Pa. B-13 1 

i Please send free, without obligation, your new service I 

I book "auio- Radio Installation and Servicing." J 



Name 



j Address I 



cttr. 



Btlte, 
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POWERFUL' 

?o 

WATTS 



A Ttgffi 6 VOLT 

MOBILE 

R A. SYSTEM 




The only powerful 
•ingle unit compact 
Mobile Sound System 
built today. Operates 
entirely from any 6 
Volt storage battery. 
Has phono and mike 
provision, with 6 Volt 
tvo speed phono motor 
built in. Write for 
FREE description and 
price. 



COMPACT 
PORTABLE 

6 VOLT 
OPERATION 
BUILT-IN 
PHONO 

mikeInput 



ALLIED RADIO CORP. 

833 W. Jackson Blvd., Dept. D. 

Chicago, 1 11. 

Send me FREE the following! 

□ Mobile Sound Literature. 

□ 1934 Spring and Summer Catalog. 

Name . 

Address 

City- 



State_ 



Allied {Radio 



NEW 



m 



Am peri to Afodel AV. Easiest wa/ to 
improve any public; ad<lrv«i nvRtem. 
Remarkable life • like. Flat response 
over entire audible range. Directional 
qua! it v eliminates acoustical feed buck. 
Write for Bulletin AV '. 

Astembled. list price $25.00 
Kit. $15.00 




CONDIHSER 



Professional in qualitv. Life - like 
Special diaphragm stretched so that 
le-midnt point lb f,ir -ibo\< audible 
range. Write for Bulletin C. 



NEW 



Assembled, list price $10.00 
Kit. $8.00 



new series t»f Am peri ten. Autoiuuti- 



I A new perils of Am peri tc 
rally regulates fi lament h of tube*. 
Knabics 2 volt set to operate on air cell, 
PJ] storage battery, dry cell. etc. Write 



for Bulletin 2 V . 



TL'HR 



OPERATING NOTES 

{CuHtitimtl front innjc IKii 

is of transformer-coupled push-pull type. We 
could not Mann- coupling condensers *ns there 
are none in this model \\e i rl«-«| shunt lug 
a tbii.Vmeg. resistor from one side of the 
secondary to ground, us shown in Fig. :; and 
away went Mr. distortion, thereby saving 
the price of a new input l rn lis former, which, 
In these models, are very expensive due to 
the special type used. 



MAJESTIC 230 



No pep/* was the complaint on this model. 
Only the locals were receive*!. A check- 
up proved all voltages correct, so, consulting 
a schematic we found a .~>ou oh in resistor (not 
ordinarily visible! in the grid circuit of the 
24 detector tube connected from grid to 
Kraimd as shown in Fig. 4. As this is lo- 
cated inside the coil shield, alongside the coil 
itself, til** shield must be removed before the 
resistor can be cheeked. This unit is a 1/10- 
W. resistor, which we found to be open. 
Note that replacement should be made with 
a *4-W. unit whereupon the set will perform 
"better as new.*' 



CROSLEY 40S WITH DYNACONE 

DISTORTION"," again was the complaint, 
and when we cheeked the set we found 
the Mershon condenser to be boiling exces- 
sively. We naturally tried liew Mershon 
condensers, but without success in correcting 
the faulty operation. We then tried all other 
methods of distortion cure known to us — but 
all to no avail. Then a happy thought — we 
tried a new speaker. Away went distortion, 
and at the same time, the condenser sizzling. 
The trouble was in the speaker field, which 
would cheek perfectly with the ohmmeter but 
in operation would increase resistance ami 
cause the symptoms mentioned. Keplaeing 
the field solved the problem. 

It. WHO Lauouatoiuks, 
Ottawa, Ont.. Can. 



of the unit. This power supply consists of 
by the "oiiMiflf" switch on the front panel, 
a motor-generator which operates directly 
from the G V. source and which is com rolled 
It has been carefully designed and huih for 
trouble* tie*-, continuous service. The bear* 
ings are of the "oil-less" typo, eliminating a 
possible source id" trouble. The filter unit 
employed is constructed with a large margin 
of safety nut) is entirely adequate in tie- 
sign, lodng 40 inf. for tilter condensers. 

The phonograph, which is an integral part 
of the assembly, features a heavv-dmv ti V 
motor designed to piny cither the 78 or :i*J 
1/'" r.p.m. records. n is arranged with a 
speed-regulating control and a speed -changing 
lever. A separate "nli-ofi- switch is em- 
ployed to cut off the phonograph motor when 
the microphone is used, A weighted turn- 
table is furnished, together with a -J sp,.^ 
pickup of excellent quality. A bracket is 
provided for anchoring the pickup when it 
is not in use. 

Methods of Mounting Speakers 

.\s outlined above, i» slurdy, I A in. «j V. 
dynamic^ speakers are supplied* with the S ys* 
tern. For mobile operation, they may be 
mounted in tin- rear windows of a car.' and 
against snitalde bailies, or they may be lmu>ed 
In a trunk carried at the rear of the car. 
An alternative method of installation is to 
mount i he speakers ui attractive, well-battled 
cases which may be damped to the running 
boards of the car or fastened on the roof. 
For truck use, the speakers may be mounted 
directly on the side panels of the truck, or 
on top of the truck, employing suitable baffle 
horns for directional effort. Aluminum 
trumpets with dynamic ilnii> may be a r« 
ranged for maximum coverage by 'mounting 
a cluster of three facing forward, with a 
single horn facing lo the rear, on ton of 
I he truck. 4 



A MOBILE P.A. 
SYSTEM 

{Continued from ftntfi irj) 

tot> of the cabinet near the phonograph mo- 
tor. All plugs are polarized for fool-proof 
installation and operation. Two 14 In.. ft V. 
dynamic speakers of exceptionally sturdy con- 
| si met ion, ami equipped with II" ft. cords ter- 
I minntlng in plugs, are furnished with the 
installation. A rugged - button earboti mi- 
crophone, 1-1 in. banquet statu), and tto ft. 
connecting cord and plug are also supplied 
I with the equipment. 




The New Class B 6 V. Amplifier 

The 0 V. amplllicr incorporated in this 
sound system is of the class it type, with an 
output conservatively rated at rio W. A sin- 
gle 7ti tube is used as a Voltage iimplilier, 
' feeding into a pair of 70s in push-pull as 
drivers. These, in turn, feed into tin- ti I ■ si 1 
stage which consists of four 7i»s in parallel 
push-push or class It. These tnhes are readily 
accessible through a removable, ventilated 
panel at the rear of the cabinet. 

The input is nrranged for microphone ami 
phonograph, with n :J position switch in the 
renter of the control panel to switch the in- 
put from •'phono to "mike." or ■off.*' The 
volume control, left-hand knob, is connected 
in the control-grid circuit of the voltage 
aniplilior tube in such a manner that bass 
is not accen mated. The right-hand knob 
controls microphone current which is sup- 
plied by the amplifier front tin* ♦*» V. input. 
A single "on-oft" switch, which has placed 
above it a ruby bull's-eye controls the entire 
power supply. The output tap is set at 4 
ohms for parallel operation of two s ohm 
voice coils, which is the correct impedance 
of the speakers supplied. An additional tap 
is also provided at S ohms for the parallel 
operation of -J dynamic units (horn type) 
which may be used If desired. 

A complete high- volt age pnw'er supply de- 
livering 2oO V. of tillered h,4\ to the plates 
of tbe tubes, is built in as an integral part 



A DE LUXE 4 TUBE 
SHORT-WAVE SET 

\1'*ntth»»r*l from {nff/r tcj i 
tivity iind selectivity of an ordinary broadcast 
receiver to sneh an extent that ilmir eonibiued 
operation will actually equal, and in some 
ejises out -perform, many expensive short-wave 
ami all- wave receivers, 

The essential ditVcrot between this con- 

verier and the eon volitional type is that it 
performs three important f unci ions, all of 
which are prime requisites for short-wave re- 
ception on broadcast receivers. 

A brief review of these functions will elearlv 
indicate why such a devh-e. and not the broad- 
cast receiver is an important factor in the 
o\eral| pcrrornmnee of the cotubitmrioii. 

The lixed-tnne l.F. stage ..-4,-1 kc.» emploved 
in ibis deluxe converter is a feature of para- 
mount importance f, M . ,| l4 , following rontons: 
tirst. hecaixe it adds an additional high-gain' 
stage to i he receiving system ami therebv in- 
creases its overall soiiMtivlty : second, because 
a lixed-tnne stage can readily be designed for 
maximum ampliiicaiion and more effective sm> 

prosion i rejection i of nudes i red ndh at fre- 

quorums: and third, because the use of a pre- 

,m,IH| l-P 'I»'«l stage will enable the user 

t" easily "reMitijitc** the input circuits of tile 

s, ' r ,n *»«' tu I output of the converter ihv 

tuning I he broadcast receiver for "peak" voi 
nine t . 

When matched resonance is thus estate 
ll<hed, ma xim urn transfer of energy takes 
phice from tin- converter to the receiver, and 
perfect narking of the oscillator is assured 
for the entire series of short-wave bands. 

Coil Changing Systems 

A few words regarding the relative merits 
of switching arrangements and plng-in coils 
might not be out of place. 

The use of plug-in coils, although conceded 
to be good design, is not always the best 
choice. First. because some * improvised 
method for holding the coil is nearlv always 
used, such as a socket and prong 'arrange- 
ment. (It should be borne in mind that 
the tube socket contacts were primarily de- 
signee! for use with tubes which are rnrelv 
withdrawn from and inserted into their re- 
spective sockets). 8uch receptacles lack a 
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iiuiiiIht tif iinporUHU Hmroi'tiM'isiii'i* wtiU-h 
tin* ni'rt'ssjiry for a prrfort pliitrln synlnii. 
I'liuc-hi coils are also usually inipruhM-tPri 
from iiMMliuni4'ftl injury. Ii liWiifT. of courso, 
known Mint the htnuilhiO nj rxpo*etl volt 
trimling* inrariuhle /mWimt* a detrimental 
change <>f UnlurUuive l»y sonic slight shifting 
of tiie win's or ntridiMital ulinision. This 
may isrpnily impair the pot-forum m o of any 
short -wave device. 

Switching arranpoments nit tho other hand, 
although friN» frum tin* evils assoriatetl with 
plup-in rolls, ii ml oxtn-iiwly eoiivtMih'iit. are 
nevertheless charnrterized hy a uiimher of 
losses usually inheivnt in swilHi emit ar is. 
slieh as noise, objectionable stray capacity 
uf the swiich ami its a»snriate<l wiring, as 
well as the "dead-end" effects of unused 
nuns or other coupling losses hit rmluiTri hy 
"Idle coils/' 

Tuning Circuit Features 

The difficulty of timing In short-wave sta- 
tions luitf Imvii effect ively dim inn led hy care- 
fully co-ordhmrlmr the capaeiiatlve and in- 
ductive relationship of the timing system. 

In order to produce a high U.K. vol i ape 
in the eoiitrol-prid of the tirst-<lctector a 
high I. to i' ratio is ompliiyed. that is. a 
large inductance and small capacity are used 
in preference {» a small inductance ami large 
rapaeiiy. This favorable condition is brought 
about by using space-wound coils utilizing 
solid, enamel covered copp.r wire together 
with a - pang 140 mmf., tuning condenser. 

In order to further increase the voltage on 
the grid of the tirst -detect or tube, the input 
antenna "loading" is kept unusually low. 

Loose inductive coup 1 hip is used in prefer- 
ence to eapacitative coupling so as to elimi- 
nate the introduction of any eapacitative 
losses iu the tirst -detect or rout rol-giitl cir- 
cuit. 

Four coils are used In cover the short-wave 
spectrum in the following steps: 
Toil "A"* 1" to SO meters i Itt.nuo to U.UUA ke.> 
•U" '*s to du meters i ht.Tl" t»» 4.i»i»T kr. i 
"**" r.T to l:t» meters i.'.^in to *J.:;oo ke.» 
•l>" 120 to meters! -J. 4Jti» to l,o:iokc.» 
will be u >ted that each coil has an ap- 
proximate frequency niti«> of *J.:i. which pro- 
\ides for broad separation ««f congested bands 
so as to greatly simplify the process of tun- 
ing as well as I he problem of accurate oscil 
la tor t rack i up over the entire tuning 
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The Circuit 

The circuit «»f this convener is shown in 
Kig. 1. It will be noted that it is appre- 
ciably different from ihc usual run of coll- 
\erter circuits, particularly in rcsp.et to the 
use of a separate oscillator ami tetrode lirsl- 
detector. as well as the inclusion of ;i hiph- 
gain I.l''. st ape. 

liood etipiueerillg principles were adhereu 
to when it was decided to use two separate 
t iil»cs for the combined tirst -de lector and 
high- frequency oscillator, principally because 
separaiinp the two functions provides for 
greater osrilliimr stability. In most penta- 
s:rid converter circuits lemployhig one multi- 
pnrpose tube for f nMpieiicy inversion ami 



Replaces "B" Cells on 90% 
of 500,000 Auto Radio Sets 

Multi-Tap "B" supplies smooth. nulet, constant "11" 
L iirn«r output \oltage for aotn and motor boat radios, 
flakes thorn lterunmently I'ulrrn' tthes 9U V., 135 
V , ISO V., i»r 3J0 V.. at Virions laps on connecting 
1 . iK-k >liown in illustration, 

The General full-wa\e Vihrator lias mer-slzed eontact* 
In iirlnjf lirtg life. Vibrator assembly self-contained 
ami 1, ■ ed in. Iirn. -re.MntK r. non-maKnet h sietal rase. 
No ll„l.lllt\ of mtvhanu-al injury or springs coming 
out of adju>imerit 

Inner vibrator case floated and completely enclosed 
by sound absorbing ipimKe rnliPer container ulthln 
shielding metal ra^p Free fr.na annojlnK hunt , and 
it t-- liitiirtiar res mm ■ it entirely filtered to eliminate 
Interfere™ e and feed-bark. 

All parts and wirln* mounted securely direct on 
chassis. Housed in steel, cadmium-plated cabinet. Kasily 
installed. 

ALWAYS READY 

With the Mult I -tap '-|t H there arc no dead "If 
«orr> ab.i t ulu'ii turning . M the radio— 
al«a>s l here when turning the radio 

.Multi-tap "K" for use with i 2 V . "M V.. or 32 V. 
D.C. isolated lighting plants may also be bad. 

SERVICE ENGINEERS — DISTRIBUTORS 
This field is now rip« for big profits. Let's Go! 

WRITE TODAY FOR ALL DETAILS 

GENERAL TRANSFORMER CORP. 

504 S. THROOP ST. 
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(Trade Mark) 

"B" POWER SUPPLY UNIT 

(Pat. Applied for) 

ONE MODEL 

(Tube or Tubeless) 



Operates from tl ■ ft volt storage 
battery. brains onlj 4,0 amperes 
at maximum output. 
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Ouo* Speaker Unit'— Opened 



Complete — Nothing Else To Buy III 

A Real Portable Hi-Gain Amplifier System in Beautifully Finished Leatherette Cases. 
PflMDI ETC WITH H£AVY DUTY BROADCAST TYPE 2-BUHON MICROPHONE 
IfUIYIr Lt I t AND SATIN NICKEL FINISHED 12 POUND FLOOR STAND. 
100 Feet heavy rubber cable, complete set of tubes and 2 heavy duty dynamic speakers. 
POWER OUTPUT 15 WATTS. BEAUTIFUL QUALITY 
Coverage up to 6,000, indoors. USES 7 of the NEW TYPE TUBES 

Specially Designed for Orchestras and Solo Work. In Use by the Finest Orchestras. 

NET PRICE $129.70 

F.O.B. NEW YORK CITY. 25% With Order. Balance C.O.D. 

Send 3c for 1934 Catalogue 
RADIO AMPLIFIER LABORATORIES, 291 E, 137th Street, New York City, N. Y. 




5 NEW SHORT WAVE 
RECEIVERS in KIT FORM 



Fig. B 

Chassis view of 4 tube converter. 



I< \ bring* you the fira ami only complete line "f 
Short Wate Receivers In all -if Kadtn! N -«i >our 
even requirement may be nlbd. for the riJ.er^al 
Ma-rot Line eon>l<ls of *. t tube hattrry overall >1 
^pt for heKlnner*: ,i ■J-tube l»allerv set which per- 
forms like a "3" ; a3-tulie A <" nperatetl -rt _lilpg 
I.MK1 siwakir receHl-Hii a 4-tuhe A.O. -et ,>f extn'ine 
.inihllclty and amazlnK power: ■. "i i nl»e >et fur I he 
d\eil in the \\W K.W. Kntlm*taM. All sets 
wHiie In kit form: arr Ih-en^ed under UOJk and 
Hazeltlne natents and ln.or|n»rate even' tales! i»r 
jiruninieiit in intil.- An I t M lie<. Gel our new. free 
descriptive ltteraiure wtdch «i-r* mhi.-l te .lot J" , 
jirhea and diM-minls of the entire line \dlress 
l)ept C S4 



INSUUhF CORP- OF. AMI RICA 
« 15 P4flH PLACE NEW YQBK, H Y_ 



The All-Electric 3 

SHORT WAVE RECEIVER 
Greatest value on the market. I'ses 6FT-1V tubes in 
special circuit as screen-grid regenerative detector. 

audio amplifier, 
rectifier and com- 
plete built* In power 
supply. Operates 
directly from 110 
V. A.C. or D.C. 
Sensitive and free 
from hum. Range 
15-200 meters. Coils 
and wiring diagram 
included. Mounled 
on heavy black 
crackle finish chassis 
and panel. Foreign 
reception guaran- 
teed. 

Kit assembled, $5.95 Wired and tested, e*tra, $1.25 
Tubes, extra, $1.80. 

EILEN RADIO LABORATORIES 

24 West 20th St., Dept. RC, New York City 
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HOW TO BUILD, 
AND REPAIR 
RADIO 
SETS 



TEST 




Radio Construction 
Library 

Including Television, Short- Wave Receivers and Atrtt 
Radios. 3 Volumes. 6x9 — 1177 pages. SCI illustrations. 

This prartlcal Library includes: PRACTICAL RADIO 
— The fundamental principles of radio, presented In an 
understandable manner. Illustrated with working dia- 
grams. PRACTICAL RADIO CONSTRUCTION AND 
RKl'AIR — .Metiwtls of locating trouble and reception 
faults add making workmanlike repairs. Discusses mod- 
ern Sliori-Waie Rend t era and Installation of aatomoblle 
radio* fully. UA I HO HKt^KlVIM) TU1HCS— principles 
underlying the operation of nil varuum tubes and their 
ute in reception, remote control and precision measure- 
ments, 

' Jlclps you to understand modern type receiving «ets — 
full of ronstmctlon data and practical kinks for the 
«iieri men ler — a training course for service luen. 

10 Days' Free Elimination 
Easy Terms 

i^h^hh McGraw-Hill a^^^^ 

FREE EXAMINATION COUPON 
I 1 

I MeGRAW-HiLL BOOK COMPANY* INC., 

1 330 W. 42nd St. New York. | 

I fienllemen:— Send me the new RADIO CONSTRUC- | 

j TION LIHRAKV, all charges prepaid, for 10 days' 

I Free Rumination, ir satisfactory I will send fl.50 I 

I In 10 days, and $2.00 a month untlt $7.50 has been I 

j paid. If not wanted I will return the books. | 

J Nime | 

J Home Address | 

J CUy and fttate | 

J Position | 

J Name of Company RC-8-34 | 

I < 




RAD0LEK CO., 140 Canal Station, Chicago 

I am a Dealer O; Serviceman □ 

I operate from Shop or Store □; Home Q 

I own the following Teat Equipment ., 

Mi training and experience is . . 

Name , M11J 

Address 

City State 



RADOLEK - CHICAGO 



{ 10 WATTS of j 



\ RESISTOR 
\\ PERFECTION// 

\M Efficient — and low-priced! §! 



Efficient — and low-priced! 

Wire - wound, vitreous - enameled, 
and has non-corrosive Monel metal 
contacts and lugs. Same type in 
3 sizes, 3 ratings and 67 values. 
Write for New Catalog "RC-8" 
17 3 Varlclt St , Now York. W.TT. 

ELECTRAD 



modulation or detector > tin* oscillator effi- 
ciency of the tube rapidly diminishes as the 
frequencies increase due to decrease of ca- 
pacitative reactance of the input circuit. The 
employment of a separate triode oscillator 
and a separate tetrode miser < first -detect or > 
provides* for nn unusually efficient form of 
frequency in version, in fact continuous and 
de.pendiihle reception nin he maint allied on 
the 14 meter and (approximately Jo mega- 
cycles i ! 

For short -wave coverage a higher I, P. is 
always pre f era hie in order to avoid inter- 
looking between the carrier frequency and 
the oscillator frequency. This converter em- 
ploys a 545 kc. I.F, for the following rea- 
sons: first, heeanso it is the lowest frequency 
bordering the broadcast hand t there is no 
(lunger of any broadcast or police call signal 
forcing Its way Into I. P. amplifier and caus- 
ing interference i ; second, because a more 
stable gain Is possible at this frequency than 
at auy other broadcast frequency; third, be- 
en use a greater inter-channcl selectivity <5.45 
keJ Is available at this frequency as com- 
pared with 15 kc. selectivity at the opposite, 
or 1,500 kc. end of the broadcast hand. 

Power Supply System 

The unit is completely self-powered. The 
siaudurd model operates from 110 V. A.C. 
I power lines, and consumes less than 25 W. 
lis operation however is possible also with 
:!2 or Hi) V. IU\. or from i» V, nf reel Is. as 
well as 0 V. storage batteries. 

Universal Antenna Provision 

Another valuable feature of great impor- 
tance in this converter is the provision for 
use of any type of antenna, including doub- 
let, transmission line, shielded systems and 
special noise-reducing antennas. Practically 
all former converters have one side of the 
antenna coil grounded, a condition which 
necessitated wiring alterations In order to 
use a doublet antenna. However, In this de 
luxe converter, the antenna primary is iso- 
lated from the chassis hy bringing both end 
leads out to 2 insulated binding posts, it PI 
and Bl'2. A third post, UP:}, is connected 
to the chassis. 

When transmission lines ure used the line 
leads are connected to It PI and 1 11*2. A 
single- wire antenna Is connected to II PI, 
while BP2 is grounded to It ra. If a special 
noise-reducing antenna and its coupling 
transformers are employed, the output of the 
transformer may be t rented as a transmission 
line or single-wire aerial (depending upon 
the best results obtained bv comparative 
tests). 
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CONVERTING OLD 
RECEIVERS 

{Continued from page Kp) 

concerning this type of tube, transformer 
coupling to the 5(i A, P. amplifier produced 
considerably better results in both volume 
and tone over the highly recommended re- 
sistance colliding. 

The finished job finds the receiver, for 
some unknown reason, quite a bit more sen. 
si five than It was prior to the revamping 
operation. The apparent selectivity snfTers 
somewhat as a result of the A.V.O. action. 
However, the aetuul selectivity is found to 
be entirely satisfactory. 

Altogether, the results are such as to 
convince the writer that any reasotiablv 
good receiver of 102!) , or later vintage, can 
he very satisfactorily and economically re- 
vamped in this manner. However, there is 
offered merely as a good starting point for 
a bit of experimenting in capacities and re- 
sistances before the best results are oh* 
tahicd. Therefore, the diagram herewith is 
ottered merely as a good starting point for 
this work and not as cut ami dried formula 
which will be effective on any and all sets. 

And one parting hint: be sure to shield 
the 2A<> tube and the control-grid lead there- 
to, as this baby has a strong tendency to 
generate a lovely 12U cycle hum. 

J A 31 EN II. Slki»d 



A.V.C. IN WESTINGHOUSE WR77, 
RCA 80, 82, ETC. 

HAVE had six chasses to rcmmlel for 
A.V.C. in the above models. It scents that 
the customers who happen to own this type 
set usually know what radio performance 
means and they all get tired of having to 
get up constantly and turn the volume up 
or down, and can Ihj sold very easily on a 
remodeling job. The procedure, in conjunc- 
tion with Fig. ;t, Is a very simple one; first 
unsolder the wires from the second-detector 
socket, and then replace It with a G prong 
wafer-type socket, soldering the filament 
wires onto the new socket : solder the same 
plate wire back on the socket, but remove 
the .0024-mf. condenser that was connected 
from plate to cathode of the 27 tube, as 
this tends to cut down the high-frequency 
response of the set. Next, connect the green 
wire that was the grid wire on the 27 
tube, to one of the diode plates. Solder a 
2,500 ohm resistor from cathode to ground, 
and .von can use the original bypass con- 
deuser. but a 5 mf. elect rolyilc gives a higher 
bass-note volume level. When the volume 
control is turned off. connect a .5-mog. re- 
sistor from the other diode plate to ground, 
and solder a 100 innif. condenser from this 
Plate to the plate of the 24 last I. P. socket. 
Yon are now ready to start on the coils be-* 
ginning with the last LP. coil; disconnect 
the grid return wire from ground and solder 
to one end of a .2-tueg. resistor: the other 
side of the resistor now goes to the cathode 
of the 55 tube; bypass this yellow wire (grid- 
return lead) with a 100 to 500 mmf. con- 
denser. Itemove the 5oi) ohm resistor that 
is mounted under the dial (on a bakelite 
strip) ; also remove all its connecting wires 
and colder a .05-meg.. resistor in its 

place. Connect one side of this resistor to 
the grid-return wire of the last LF. coil, 
and the other side of this resistor connects 
to one terminal of a ,02-mf. condenser; the 
other terminal of this condenser goes to the 
**high'* side of the new .5-meg. volume con- 
trol which can now be mounted In place of 
the obi one. (Just remove the wires from 
this old control and solder both of them to 
the chassis L Q round the opposite side of 
the new volume control and run a wire 
from the arm of the volume control to the 
grid cap of the 55 tube. (Bore a hole he- 
side the socket for this wire to go through 
the chassis). There is no change to he made 
In the second I.F. coll. but there is a change 
to be made In the first I. P. coil. Open up 
this coil by removing the shield and you 
will find that the grid-return of this coil is 
soldered to the chassis ; unsolder It and con- 
nect the lead to the yellow wire that goes 
to one side of the secondary trimmer con- 
denser of this same coil. Now. remove the 
yellow grid-return wire and connect another 
wire from here to one side of a .5 meg., 
W. resistor; the oiher side of this resistor 
goes to tin* diode j plate on the 55 tube that 
now lias a condenser soldered to it (from 
diode plate to plate of the 24 tube). Solder 
a small-sl*/.e .01- to .05-mf. condenser inside 
this coil from the grid-return to the ground, 
or to the same place the grid-return wire 
was soldered originally. Now replace the 
shield and let's go to the first IE.P. coil on 
top of the chassis. 

Tnsolder the ground side of the antenna 
coil proper from the soldering lug and solder 
to the brace that holds the coil. Then re- 
move the ground wire from this terminal 
(the return leads of both bandpass and IS. P. 
grid windings now are all that connect to 
this lug), connect a .01. to .05-mf. bypass 
condenser from this lug to ground, and sol- 
der a small .1-meg.. %.\V. resistor to the 
same lug. Bore a small hole through the 
chassis near this coil and run a wire through 
this hole from one side of the .1-meg. re- 
sistor to the same side of the .5-meg. resistor 
that connects to the grid-return lead of the 
first I.F. coll. 

Now remove the wire that connects from 
the local-distance switch to the plat* 1 of the 
first-detector — and then disconnect all of the 
remaining wires from the local-distance 
switch, if you want the set to operate with 
a phono, pickup or, if the chassis is used 
in the combination, ihm on the terminal 
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strip on the back of tho chassis yon make 
the following rhilUKi'S : terminal No. 1 tfocs to 
the ground side of the 2,0<MI ohm resistor in 
the cathode circuit of the last 24 LF. IuIm* 
(this will >rive belter results If changed to 
a value of Too ohms: there is no chainre other- 
wise on No. 1 1 terminal No. -remove the 
wire from Terminal No. 2 and connect a 
wire from here to the high side of the vol- 
ume control innw, when not usitij: the phono, 
pickup do not short terminals 1, '1 and :> to- 
gether as formerly, bnt just use a single 
wire and connect from 1 to 3>, Terminal 
No. 3 — no change; terminal No. 4 — no 
change; terminal No. 5 — remove all wires 
and leave open. Now on the combination, 
disconnect the yellow with green tracer wire 
that goes from the "mike** input trniis- 
former terminal No. 4 to the switch ter- 
minal No 1 . 4, give the set a good tune up 
and set is now ready for delivery. 

The set works better with a .'»?> tube in 
the first II. P. and first l.F. sockets: although 
it is possible to use the original tul>es. try 
both and use your own judgment. 

II. L. Ciuney 



A 2 TUBE S.-W. 
CONVERTER 

(Continued from pnftc 00) 
cannot possibly tune in short-wave stations 
(200 meters and below), naturally either a 
change in the design of the coils and con- 
densers employed, or else an attachment or 
"converter." is necessary. 

2 Tube Converter 

The unit to he descril>ed is a self -powc red 
job, operating from 110 V. A.C. or IM\ It 
employs two tubes, namely a OA 7 (composite 
first-detector and oscillator) and a 37 whose 
grid and plate are connected together (at the 
socket terminals > for half-wave rectification. 
The output of this tube is suitably filtered 
and employed for pinto and screen-grid volt- 
ages necessary to the GA7. 

Two plug-in coils are all that are necessary 
to cover the useful bands within 20o to 
20 meters. The brown coil permits reception 
from 200 to 60 meters; the black coil, 60 to 
20 meters. 

AH values of the various parts employed 
in this converter arc indicated in the wiring 
diagram shown in Tig. I. The layout and 
location of each individual component is 
shown in Fig. A. 

Operation 

The following procedure should be em- 
ployed in connecting and operating the con- 
verter : 

Disconnect the antenna wire from the 
binding post of the radio receiver and con- 
nect it to the antenna (green wire) clip lead 
of the converter. 

Connect the set antenna (red) wire of the 
converter to the antenna Post of the radio 
receiver, and set ground (blue> wire of the 
converter to the ground post of radio receiver, 
Do not disconnect ground connection from 
radio receiver. 

After these connections have been made, 
uncoil the extension cord and plug it into a 
110 V, A.C. or P.C. outlet. 

Turn the right-hand switch to the "Broad- 
cast** posilion. This disconnects the con- 
verter and connects the radio receiver for 
regular broadcast reception. Turn on the 
radio receiver and sot its tuning dial to 
approximately 1000 kc. or :U)0 meters, or as 
close to this point as freedom from broadcast 
interference will permit. 

Turn the right-hand switch to the "Short- 
wave" posit Ion and the converter is ready 
for tuning In short-wave stations. 

If the converter is used with one of the 
ultra-small midget A.C.-D.C. receivers, the 
set ground wire neod not be connected. 

In some cases the local broadcast station 
may interfere with the reception of short 
waves. When this occurs, a simple wave- 
trap consisting of an inductance that has 
20 turns of No. 20 ]>.C.<\ wire wound on a 
2 In. form, and shunted with a variable 
condenser of from TOO to 1,200 mmf., should 
be inserted in series with the antenna lead-in. 
Simply rotate the dial of this tuning con- 
denser until a point i 8 reached where the 
interference "fades" out. 



LATEST IN RADIO 

{Continued from payc 7."») 

THE IC6 AND 76 TUBES (No. 517) 

THE 1C6 is an improved 2 V. filament type, 
5 grid electron-coupled tube for use as a 
combined oscillator and first-detector. The 
inter-changing of the 1AG wilh the type 106 
is recommended only in circuits where the 
ballast lamp or filament series resistor can 
be changed to accommodate the extra ,06-A. 
filament drain remtired by the ICG. The 106 
Is designed especially for all-wave battery 
receivers ami operates well up to 24 mega- 
cycles. Additional characteristics are as 
follows : 

Mate V 135 1*0 

Fil. V 2.0 2.0 

<\-<J. V. (tirld (J) —-.0 — ^.0 

S.-tJ. V. ((irid (Jc)** 67.5 67.fi 

Anode-tirid V. (CJrid f!a>... 135 1*0 
Ose.-Grid Ohms (<irid Go)... oO.OOO 50.000 

Plate Ma 1.3 1-5 

S.-(i. Ma 2.o 2.0 

Anode-Grid Ma ~° 

Osc. Grid Ma 0.2 0.2 

Total Cathode Ma <>« r > 6.7 

Plate Kcsist., megs 0.r,r> 0.75 

Conversion Conductance, .... I>00 «2."i 
Conversion Conductance* ... 4 4 

* With C.-G. V. at — 14.0 V. 
*♦ Less drop through 20.000 ohm resistor. 

The tube prongs, looking at the base of the 
tube, are as follows, clockwise: F, I\ Ga, Go, 
Gs. F ; the cap is G. 



The 76 Is a general-purpose tube designed 
as a companion to the 77 and 78. In spite 
of the decreased current rating the charac- 
teristics and performance obtained are su- 
perior to that of the type 37. The 76 may 
be used to advantage In resist a nee* coupled 
amplifiers because of the increased amplifica- 
tion factor. Characteristics of this tube are 
as follows : 



Class A Amplifier 
Heater V., A.C. or P.O 



Heater A. 

I'late V 

C.-G. V 

Plate Ma 

Plate Kesls. Ohms 
Mutual Conductance, mlcromhos 



. 6.3 
, 0.3— 

2r»o 

— 13.3 
5,0 
0,51 Ml 
1.450 



Amplification l^ 8 

The tube base connections are as follows 
(clockwise) : 11, P, G, K, II. 



SOURCES OF AUTO-RADIO 
NOISE (No. 518) 

"CKKVICK Engineering Ilnlletln 101. '* eon- 
O tains, in addition to the following In- 
formation (concming th figure below i. con- 
siderable data of value to the car-radio Serv- 
ice Man. Send for your free copy. 

( 1 1 Spark-plug Cables : Uadio interfer- 
ence is set up by the discharge across the 
spark plug points. 

(2) Coll to Distributor Cable: Sparking 
between distributor points and rotor causes 
noisy reception. 

(3) Low Tension Breaker to Coil: This 
unit may radiate strong Interfering signals. 

<4> 'Generator Commutator: Sparking 
brushes introduce noise in the electrical sys- 
tem. 

(."») riorn : Armature may cause inter- 
ference. 

<6> Battery Circuit : Loose connections 
or intermittent grounds may cause interfer- 
ence. 

17-S> Lighting Circuit: He-radiates inter- 
f cretin* radiated anywhere in the car. 

(0-10) Electric Windshield Wiper, Elec- 
tric Fan, or Hot Water Heater: Sparking at 
switch points and commutators causes inter- 
ference. 
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A Radically 

new 

Tube Tester! 




Model 22 

This instrument tests all present day tubes AND 
due to use of rotary switch and variable SHUNT 
allows the addition of new tubes without removing 
from case. 

It tests the 2nd plate of all tubes. 

DIRECT reading on shaded dial. 

Allows diode and triode tests to be made separately. 

314" D'Arsonval meter, 2% accuracy. 

NEON leakage and short test AUTOMATIC and 

test for short or leakage covers all elements. 
Accurate line voltage regulation allows uniform 

readings. Plate and filament both controlled. 
AND provisions are made so that condensers .00025 

to 5 M.F. can be tested for (eakage-short-good. 

Likewise, resistance can be measured though 

meter scale is not calibrated for this purpose. 

Vacuum tube voltmeter principle is used for this 

test. 

Portable. Top cover not shown in illustration above. 
Verichrome lettered bakelite panel. 

Dealers and Servicemen, 
quartered oak case, net 

Dealers and Servicemen, 
leatherette covered case 



$ 23.Z! 



so 



L & L ELECTRIC COMPANY 

Dtpt. 11- A 

336 Midi. on Avenue M.mphit, Teno. 



MAIL COUPON TODAY 



L. 9l L. ELECTRIC COMPANY Dept. 11-A 

363 Madison Avenue, Memphis, Term. 

Knclosed yiw will find my remittance of % 

for which semi inc. at dewier *' and ferUrctueiis* net 
price, the MODKL 22 Tube Tester cheeked below: 

[ 1 Model 22— with uuarlcred oak case, net $23.73. 
[ ] Model 22— leatherette covered, net $22.50. 



Name 

Address 
City... 



LITTLE DYNAMITE 



A POWERFUL high 
quality amplifier 
yet extremely compact 
in size (measuring 5 x 
5x6" high.) Has ex. 
cedent response over 
the audio band. Espe- 
cially suitable for small 
or portable P. A. Sys- 
tems for recording and 
for use in conjunction 
with photo cells, etc. Uses a 57 high gain 
pentode and the dual triode 2B6 tube. An 
80 tube provides humless plate supply. 
Overall gain 80.5 db. Will supply 1*1000 
ohm field. Output 5 watts. List price, 
less tubes $22.50. Dealers net *g qp 
price 

Three Arcturus Tubes net $3,15. 
Write in for free Alan Sound Handbook 
off the press soon. 
ALAN RADIO CORP. 

J 83 «R Cortland t Street New York, N. Y. 
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,-- V-v — In achieve- 
V^K nn-m of finer 

lieriurmntire. 
more nigged construction 
and hui»rnreil de^icn. the 
Postal Auto- Radio of six 
tube*, has many superb 
feature* still to be found 
In other models. Travel 
this season «IU be more 
enjoyable ultb the Postal 
Auto* Radio. 

This fine receiver is 
powered by six tubes: 
2-78's; 1 1-41; |-«.\; an d 1-84. and has hulit-in 
dynamic speaker. It has remote control unit with aviation 
dl ^L IS "! ake Junl "P easlrr, .\\'c and 20 other features. 

Write for complete literature . . . md FREE attrac- 
tive brochure covering essentials of auto-radlo servicing. 

Postal S. W. CONVERTER 

If you like thousands of other 
short wave enthusiasts possess a 
Rood broadcast receiver — and if 
you ha\e longingly looked for* 
ward to the fascination of short 
wave reception— but hesitated to 
Kite up your costly broadcast re- 
ceiver in pun hioe an expensive 
short wave receiver — then you 
should write f<»r our free pamph- 
let, for it tells you how to 
equal, if not better the per* 
form a nee of the most exi>en*fve 
short vvate receiver.-; with your 
present broadcast set — without 
any wiring changes whatsoever. Get Your Copy Today. 



•POSTAl^RAsDIO 

Q5-« LIBEKTY3tAJ^KEW TfOISK.N.V. 





A Sales Booster for 
Summer P. A. Work 

LEOTONE 15" A MPLITHEATRE DYNAMIC 
A photophone-type dynamic speaker capable of 
handling up to IS wans, undistorted and having 
a top "push** test of 25 watts. Ruggedly con* 
strutted, with chamois floated , 1 5 "•corrugated 
cone and Gran or! ex three-point outside spider. 
Heavy duty field, weighing alone 8'/j 
Entire weight of speaker 35 lbs. Perfect 
acoustic reproduction assured. 
Write for Service Men's and Public Address 
Installers* Attractive price offer, 

LEOTONE RADIO CO. 

6i Dty Suttx N»w York, N. Y. 



USE 

SHURE MICROPHONES 

and Related Equipment 



Highest Quality ... Low Cost j^^l 
Ask your Jobber about our ■ ^ 



Latest Models 



ARE YOU GETTING THE SHURE 

TECHNICAL BULLETIN ? 

Send 6c for Sample Copy and List of Back 
Issues, or 50c for One-Year Subscription. 

SHURE BROTHERS COMPANY 

Microphone Headquarters 
215 W. Hwron Street Chicago, III. 



A VERSATILE 
OSCILLATOR 

{Continued from pmjc DO) 

of the short-ware band, aside from operating 
ott the present ••standard" broadcast hand 
of 200 to ."►."►0 meters. 

To facilitate reading frequency to within 
oOO cycles there has been developed the ilia! 
shown in the illustiai Ion. It is capable of 
reading to I / 1 U of a division. 

Figure 1 shows the circuit diagram cm- 
ployed for wiring the unit. The technical 
description of the instrument is as follows: 

The signal generator uses two tubes, a 
OA 7 and a :»7. The "7 tube acts as a rectifier 
in the A.C.-D.C. power supply system used. 

The GAT tube horc is employed in a very 
uuioue manner. It generates both radio ami 
audio frccpiencies, the signals of which are 
entirely independent of one another. 

When the wavelength range switch, Sw. 1. 
is turned ••up" the calibrated curve should 
be read which covers the range of lift to ."iOO 
kc. When the switch is turned "down," use 
the range of f»ufl to ::,0on kc. The H.I*, 
oscillator circuit is of the elect roll-con pled 
type, and is capable of generating extremely 
powerful harmonics up to frequencies as high 
as :SM megacycles. Therefore the instrument 
can be cm piny ed to good advantage for test* 
ing and aligning short-wave receivers. 

The reader will note from the diagram 
that the three grids connected together serve 
as the plate for the U.K. circuit: grid No. 4 
Is employed as the grid of the A.K. circuit. 
This "electronic" type of A.F. modulation 
results in a high-quality modulated signal 
at the output posts. lute to the varlable-mu 
characteristics of grid No. 4, which has an 
Inherent 40 V. cut-off bias, It homines impos- 
sible to over-modulate the H.F. signals. The 
audio circuit generates a signal at louo cy- 
cles. This signal is helpful in aligning 1.1*. 
stages as it provides a sharp, clear note 
which can be easily recognized. Aside from 
this, the signal renin ins especially sharp din- 
to the impossibility of over-modulation as 
mentioned above. 

This A.F. signal is entirely independent of 
the li.F. signal, it Is available at two A.F. 
output tip* jacks and may he employed to 
check speech aniplltiers. condensers, etc., in 
field or shop work. The U.F. signal is taken 
directly from the plate of the <»A7 tube, 
which element of the tube is entirely Iso- 
lated and separated from the U.F, oscillator 
tuning circuit. hue to this isolation the 
U.K. may be fed to any type of input im- 
pedance without affecting the U.K. signals 
generated in the U.K. oscillator circuits. 

Although energy delivered at the U.F. out- 
put posts Is an A.F. modulated signal. It is 
possible to obtain a pure O.W. signal if the 
A.F. output posts are shorted Condensers 
tTi and Oi serve to Isolate both the A.F. and 
U.F. circuits from the cathode This is neces- 
sary due to the A.O.-D.C. system employed 
for supplying the power to the oscillator. 
The optimum output impedance of the A.F. 
circuit is 0,1 -meg. ohms. Finally, resistor 
It 2 is inserted to keep the voltage on the 
electron-coupled circuit low in order to allow 
for an ample amount of modulation as sup- 
plied by the A.F, circuit. 



NEW BOOK— BY SYLVANIA 

"AUTO-RADIO INSTALLATION 
AND SERVICING*' (No. 519) 

THIS is the title of a helpful 80 page book 
I just issued. It's free — send us your name 
and address for your copy, gratis. 

Following is the Table of Contents: Fore- 
word, General Engineering Information, Instal- 
lation, Interference Suppression, Service Hints, 
Miscellaneous Information, Tubes, Operating 
notes, receiver intermtdiate frequencies, bat* 
tery grounds, and antenna data are included. 
Car-radio tubes are discussed as a class. 



SHORT CUTS IN RADIO 

H'onti n u cd from pu\h • *X* > 

REMOTE SWITCHING OF RADIO 
SETS 

W. B. Matthews 

TITE convenience of heing aide to turn tin 1 
radio set on or ofT from several points, 
may he secured hy utilizing an automobile 
charging relay modi lied for use In the circuit 
shown in Fig. .">. The high-resistance wind- 
ing is left Intact for Indding, and the low- 
resistance winding is removed mid replaced 
hy another having about .*»() T. of No. 
I>.i\t\ wire. This winding is energized hy 
three dry cells In series. Midget pushbuttons 
are wired up, using triple-conductor annun- 
ciator wire, as shown. 

Tlie ''it — " side of the high-voltage supply 
in the set must he opened at X, and the 
circuit completed through the holding wind- 
ing of the relay. The two windings of the 
relay niusl he connected "aiding" to secure 
correct operation. 



AN EMERGENCY 
HUM ELIMINATOR 

Chas. E. Gaskill, Jr. 

DKSIMXf: to secure emergency operation 
of a radio set that insisted on developing 
a hurued-out lilter choke mi the Saturday 
night preceding a Monday holiday, the writer 
connected the filter circuit as shown in 
Fig. <?. 

The circuit to the defective choke coil was 
bridged, as shown hy the dotted line. Ex- 
cessive hum then was greatly reduced hy 
tuning the remaining choke to 120 cycles, hy 
means of a .id-iiif. condenser, (\ the value 
of which will vary in individual instances. 



DUMONT "A" AND "B" 
ELIMINATOR 

Herman M. Child* 

RKAHKUS of 1C.uuo-i'k.\ft may he inter- 
ested in my "luck" with a I Minion t "A" 
and "If* eliminator, the schematic circuit of 
which is shown In Fig 7. 

There is a sheet of metal spot-welded to 
the front ami sides, completely covering the 
"A'* and "It" condensers and choke coils, 
which must he removed with heavy pliers; 
the condensers and chokes then may he re- 
moved hy heat. The clmssis is "A—** : the 
dry-disc rectifier Is a 1 ton wood- l.enz unit. 

The "II" choke has a IM\ resistance of 
about mm ohms: the 4, A" choke has a very 
low vii I lie of resistance. The "It" Voltage 
divider measures, from "K-f-/' about rt.DOO, 
1!..HM». and l,.~un ohms: the "A" variable 
resistor, I*. lt» ohms. The power transformer 
has secondaries that deliver R, 12, and o00 V. 

A I TO 15 MEGOHM "MEGGER" 

C. Bradner Brown 

Mli«;«JKIiS" have h«-en used hy electrical 
engineers for locating high-rcsistnnee 
faults In cables and condensers for some 
time, hut the radio profession has not readily 
adopted this valuable piece of testing equip- 
ment for checking units having resistance 
values in the range of. for example, 1 to 15 
megohms. 

In point-to-point tests, a condenser should 
indicate open-circuit providing it Is not 
faulty: here, a •'!llogger' , would permit high 
values of leakage resistance to be accurately 
measured. Furthermore, the testing of con- 
densers at low vol tn ires such as is the case 
In the usual resistance-continuity tests may 
show the condenser to he satisfactory whereas 
In actual operating con d it lous, leakage may 
he excessive. 

The metrger shown In Fig. S is composed 
of a high- volt age l>.C\ supply and a mil- 
llameter for the purpose of reading the cur* 
rent through the piece of equipment being 
tested. 

Volume control IU adjusts the voltage to 
the inillianuiieter and Is used to prevent any 
change in calibration. 

The resistance meter proper consists of 
R2. K*», and Ma., a 0-1. ma. milliamnieter. 
A double throw single pole switch is used 
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to obtain a low si ml lii^'li ranjro for tin* test- 
ing of low- ami librli-voltutfc ruiulenwr*, s*»". '2 
is provide). 

Tin* instrument is so Jirranfjcil that the 
milliaaiim'trr ran ho usml separately by phiK* 
jrjnj: tho external eireiiit into Jack A'J t or as 
a liigli- ratine voli motor by placing Kl on 
x<»ru and plutftfiiij; the test leads into jack 
.11. 

With tile S.V.h.T, switch set on tlie "high", 
II. position, adjust unit 1M until Hie meter 
just roatls "full-sciilc." Tin' t.-st loads which 
arc connected to a phone plug can now be 
plumed into .11. The resistor or condenser 
to be tested is pbiced jicross the test leads 
and the meter reading noted. If exact values 
are desired, a chart ran be prepared and 
kept handy. Such a chart, shown in Kig. \K 
\< easily calculated from the formula: 
Resistance miller test =: 

Fixed resistance X Mm 1' 

i 

where Iia is tho full-scale rending of the 
meter and 1 is the actual detlectlon of the 
noodle. 

To use the "low/* I*, scale, reduce Iil to 
[something under half-scale ami place the 
toggle switch in the 1. position tthns eon* 
nccting the low-voltage reslsior to the me- 
ter). The meter should then be set to full- 
xcale reading either by shorting the test 
leads, or removing them from .11 and ad- 
justing Ut, The advantage of the low scale 
is that H allows the testing of condensers 
having voltage ratings under 250, The high 
scale must not be used for testing the usual 
radio receiver bypass condensers as their 
voltage ratings will he exceeded. 

Uses of the Megger 

The instrument has been used for some 
time in the service shop of a concern with 
which the writer has had personal contact and 
has proven especially valuable in the case of 
tiller condensers, if In one case a section of 
a power supply (liter Is blown out, the other 
sections are apt to be greatly weakened and 
this fact will show up as a high leakage cur- 
rent which will cause a low resist a nee value 
to be crbtnlned when tested, lty the use of 
the megger, these weak sections can be located 
and removed before further trouble arises. 

In some cases, leaky bypass condensers In 
some of the new antodyne superhet. circuits 
will cause considerable trouble. Since the* 
fault cannot be tested with the usual re- 
sistance meter. It is apt to go unnoticed, but 
with a high-resistance tester, the trouble can 
be readily found. A warning at this point 
is perhaps apropos. The resistance tester 
will not give reliable results when applied 
to electrolytic condensers. These condensers 
draw a leakage current at all times and the 
resist a nee will vary widely with a small 
change in voltage. Although some idea of 
the condition of the condenser can be ob- 
tained, the tests are not suthVicntly accurate 
to warrant replacement on resistance tesis 
only, 

Paper condensers should not show much 
leakage, especially when used as coupling 
condensers, in tins case, a positive voltage 
may be placed on the grid of the following 
tube which will cause distortion and may 
result in damage to the tube itself. The 
megger will locate this difficulty iu a straight 
point-to-point test across the condenser and 
its associated grid leak. 

Not only can condensers be measured with 
this instrument, but any grid leak can be 
readily checked. It can easily be seen that 
this is especially valuable when point-to-point 
tests are to be made. 

List of Parts 

One Weston model 301 milliamtncter. o-t. ma.. 
Ma. : 

line Tlarostat volume control, o.o-meg., Kl : 

One Lynch resistor, ."o-meg., It2 ; 

One Lynch resistor, /Jo-meg., KB : 

One power transformer, <»nt> V.. center-tapped 

tand supplied with a *J.~, V. winding for 

the *J7i. ivr. : 
One niter condenser, 2 mf„ 1000 V., CI ; 
One 1.0. A. prong socket ; 
One l.O.A. toggle switch. S.l'.Itt., Sw.l ; 
One U\A. toggle switch, S.1MKT.. Sw. 2; 
Two jacks. .11. .12: 
One Kvcready Raytheon ER-27 tube. 



AN IMPROVED 
"TREASURE LOCATOR" 

[Continue'! from fnit/t 7«'m 

of individuals in penal inst it it I ions. A large 
loop constructed around a wood frame door- 
way through which inmates or visitors inu»l 
pass, must be substituted for the smaller 
loop described in this article. 

(4) In searching through excavated ruins 
of ancient cities or villages for old metallic 
objeets which have a historical value. 

('oiicerniug gold treasure, so much Un> 
been road of the various haunts of the pi- 
rates of generations back, that there is no 
determining specifically when- one may turn 
up a treasure chest I rractically c\«-ry sen- 
coast village from the northern-iiiosi part of 
New Kiiglaud to the southern end of Florida 
has its pel tale of plnitc treasure buried 
soiucwheres iu the vicinity. In Mexico the 
Aztecs supposedly buried untold wealth at 
the direction of MoiilcKumn. to prevent it 
from falling into the hands of the Spaniard, 
Oortoz, and his soldiers. Some of these 
stories may have some foundation to them 
and are worth investigating. The net mil | 
cost of the metal locator to 1m» described, 
which will facilitate the discovery of any 
buried treasure, is a mere tritle compared to 
pleasure and excitement one may derive from 
what tlie explorer may unearth, besides the 
pleasure and excitement one may derive from I 
such an exploration. i 

Principle of Operation 

The metal locator consists of two units 
or sections, one of which is a single-tube os- 
cillator the circuit of which is shown in 
Fig. 1A which generates a fixed audio- fre- 
quency modulated radio-frequency signal. 

The inductance oT the oscillator circuit is 
the loop that is wound around the frame 
of the case, which contains the oscilator 
equipment, as shown in Fig. 2A. The en- 
tire casing of titc oscillator Is movable on 
two wing-bolts, so that the most sensitive 
position may be determined before the loop 
is secured. 

Iu the other section is a fi tube re<«elver, 
the pick-up of which also depends upon a 
loop constructed similarly to the oscillator 
loop. This receiver employs 2 stages of 
K.F. amplification, a detector, and 1 or 2 
stages t optionally i of A.F. amplification. 

The purpose of the receiver is to pick up 
the modulated signal generated and trans- 
mitted by the oscillator. 

Now, as this complete device is carried 
around (as shown in the photo of the com- | 
plete assembly l the loop of the oscillator, 
which normally bus a tixed inductance, va- 
ries in its inductance value when it ap- 
proaches metallic deposits: this indnctanee 
value varies in direct proportion to the mass | 
of the metal. Thus, when a variation in the i 
note or signal is heard in the headphones it | 
may be construed as being caused by the in- 
thlencc of metallic objects. After some little ] 
practice it will be easy to determine just 
when the locator is directly above or in very 
close proximity to the bidden metal. 

Construction of the Two Units 

As can be seen by reference to the schem- 
atic circuits of the oscillator and receiver, 

A and II. rest lively, in Fig. 1. no special 

or highly involved apparatus are required. 

Fse worn! construction throughout in pref- 
erence to metallic sub-bsises which may Influ- 
ence the efficiency. All values and dimen- 
sions necessary are indicated on the dia- 
grams. Layout ami const ruction a 1 details 
are shown in at A and I» in Fig. 2. and in 
Figs. A and It. 

All dimensions should lie strictly adhered 
to, although it may be necessary, because of 
ciampcd space, to employ special 4." V. "1!" 
blocks, such as the Kveready No, 7<V2, or its 
equivalent. 

In eon miction with the transmitter, an ofT- 
on switch, not shown In the diagram of Fig. 
J A, should be included in the "A — . It — * 
lead so that the power may be turned off 
when the instrument is not in use. A switch, 
for this purpose, is provided in the receiver, 
as shown in Fig. 115. 
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New Model 425 
Reproducer 

The puteiiteil solid spider protects the air- 
gap against filings of all kinds. Made ^pe- 
ciallv for manufacturers of high quality radio 
and'aouud instruments. The Model 423 haa 
that rirh mellow quality of tone bo desirable 
for r.iUioR and phonographs. 

Those with whom we have had the pleasure 
of doing business know our quality. In manu- 
facturing this new Model at the extremely 
low price of $lo.n0, we have not deviated one 
iota from our ride of manufacturing only high 
grade reproducers. 

Outside measurement of cone bracket 12 l /»" t 
depth 7 3,16", height overall 12 5/16". 

Why not order a sample and lei the repro- 
ducer* speak tor it>elf. If you are not thor- 
oughly pleasrd, return the unit and your 
money will gladly be refunded. 

WRIGHT - DeCOSTER, Inc. 
2251 University Avenue 
St. Paul, Minnesota 

Export Dept. M. Simons & Son Co, 

25 Warren St., New York 
Cable Address: Simontrice, N. Y. 
ALSO SEE PAGE 108 



The demand is ■ | fc 
increasing for j 9 

WARD LEONARD i 
RESISTORS I 

Progressive jobbers are 

supplying this demand "w 

SERVICE MEN KNOW Ward Leonard resistors are 
dependable. The price is so low there is no profit 
In taking chances with overrated resistors. 

Ward Leonard resistors are wire wound with silver 
soldered joints at the terminals. The resistance does 
not change. They assure quiet operation. 

Write for NEW literature for service men. 

WARD LEONARD ELECTRIC CO. 

MOUNT VERNON, N. V. 
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Laboratory' Built 
P. A Equipment 

ILICTRO-OYNAMIC UNITS 
CARION AND CONDENSER 
MICROPHONES * 4 I 6 FT 
ALL ALUMINUM TRUMPETS 
FIELD EXCITERS • AIR COLUMN 
HORNS • LOW AND HIGH 
FREQUENCY UNITS FOR WIDE 
RANGE THEATRE USE 

We 

lion of ovr enhrt lm» ol BUD 
loborotory buiM iov>d eqvip- 
m«nt Wt tugged that you ton 
duct your own comporoliv* teii 
W» ChauENCE yog lo dupkott 
RUD p«ffofmonc# and BUD 
DI«no*HOTt Af Ant PuCft 
Wrilo todoy lor de»cophv» 
litcratvr* and price* ond dcloilt 
of ovr f til Five Dat TKial offer 



THE SET YOU HAVE 



ALWAYS WANTED 




the "MJ" for the truly critical 
There is no finer all-wave receiver 
Write for Details 
PIONEER SOUND LABORATORY 
135 Liberty St. New York, N. Y. 
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Roth units, Figs. A and R, are completely 
enclosed, the "backs" having been removed 
for photographing so as to illustrate the gen- 
eral construct ion of each unit. 

Instructions for Adjustment and Use 

To assemble the equipment when all the 

mills are const meted and wired the follow- 
ing is the procedure. 

I*lace the nihil lets flat on the floor or on 

a table, and securely fasten the carrying 

sticks of the cabinets in position. Turn the 

tiansmittlng t movable) loop m right-angles 

lo the receiving loop (stationary). The re- 
ceiving loop is carried horizontally and the 

transmitting loop, perpendicularly. 

The apparatus is now ready for testing and 

this should bo done as follows. 

Set the instrument on a table, or on some 

object about J ft. above the ground and sev- 
eral feet from metal objects. Turn the 

switches of the transmitting and receiving 

loops lo the "on" position. Now, insert the 

headphone tips into the jacks provided for 

tliein and adjust the transmitting I movable 

loop until little or no signal is heard in the 

headphones. This position should be at right- 

angles to the receiving loop. (Note, that 

this adjustment is very important as the 
sensitivity of the instrument depends entirely 

upon the completeness with which this -mill 
point'* is secured.) 

Next, pass a sheet of copper (preferably), instances used, 
about "Jo ins. square, under the receiving cu " 
loop to familiarize yourself with the resulting 
sound. Make sever ill adjustments of the 
transmitting loop until the most sensitive 
position is obtained. Tighten this loop se- 
curely by means of wing nuts. (If the trans- 
mitting loop varies in its proximity to the 
receiving loop, sound will be heard in the 
headphones, thus giving a false indication.) 

The oscillator is of the si d f- mod u hit ed type, 
and thus it may be necessary to vary the 
resistance of the grid leak within the range 
of o to 7 megohms. When the correct value 
has been determined the instrument will 
start to "pop" as soon as the switch is 
turned on. 

To operate the apparatus in the field the 
following instructions will be of great aid. 

Carrying the instrument 1% to J ft. 
above-ground, explore the "suspected" area 
*!t*tviHtitiv*il!ft by walking back and forth 
in straight rows about 4 ft. apart. When 
the receiving loop passes over a sufficient 
quantity of metal a sound will Immediately 
be heard in the headphones. The "treasure 1 ' 
(if any) so imtlcatiNl will l>e located directly 
below the receiving loop. 

Finally, attention is called to a slight 
modification that has been incorporated for 
slightly increased convenience in manipula- 
tion. Although the photograph of the re- 
ceiving unit. Fig. it, shows only 4 tubes (in. 
eluding l stage of A. P. amplification), an 
additional tube has been incorporated in the 
schematic circuit, Fig. 115. and iu the parts- 
layout Illustration. Fig. 2A. to furnish a 
second stage of A.F. amplification. into to 
the fact that this tube is operated at Jti-rn 
grid potential its effectiveness is apparent 
only on weak impulses, inasmuch as it tends 
to over-load on strong signals (metallic bod- 
ies close to the instrument). 

Conclusion 

The sensitivity of this unit cannot l»c defi- 
nitely rated, hut tests indicate that it is 
possible to obtain a signal at 1." ft. depth 
with a mass of metal Hi ins. square. This 
efficiency slum Id prove more than suffieient 
for ordinary "treasure locating" work. 

The best features of this instrument are 
Its stability in field work, when properly con- 
st ructed, and Its simplicity in operation. 



"SHORT WAVE TREATISE" (No. 520) 

FltOM "(Jetting Slatted in Short Waves." 
its opening chapter, to "Hooks for Short- 
Wave Fans," | he closing text page, this SO 
page book radiates useful information. Al- 
though primarily intended as a catalog of 
Items dear to the heart of the short-wave 
enthusiast, this publication is also a short- 
wave primer. 

Your copy is now available, gratis. 



A LONG-WAVE TUNER 

(I'onthntni /»"o«i page 87 ) 



while desirable from 
ruled out by the dlffi- 
and aligning. Since 
have a broadcast set 
A.F. amplifier it was 
would 



A superheterodyne, 
many standpoints, was 
culty of construction 
most builders already 
i n corpora tine a good 
felt that the Inclusion of this unit 
be needless and expensive duplication, 

The omission of the power pack may be 
open to some argument but in the interests 
of versatility it was decided to leave it out. 
As the chassis now stands it can be operated 
from batteries, direct from a lu\ power line 
or, by using any available "K" eliminator 
and suitable filament transformer it can be 
A.<\ operated. 

The Circuit 

The circuit used is simplicity itself. The 
transformers are standard 4M\ kc. interme- 
diates, with the normal tuning emu leasers 
disconnected on one side and led to a 4 pole, 
single-! h r«>w switch which serves to extend 
the tuning range by putting these condensers 
in parallel with I he 4 gang, :;r»o mmf., tun- 
ing capacities, giving a maximum tuning ca- 
pacity of around 4oO mmf. which, with the 
will serve to tune the cir- 
to as low as ir»0 kc. from a starting 
point just at the edge of the regular broad- 
cast hand. 

The new type OCfi and 0D0 tubes arc used, 
which are identical in every particular with 
the types r»7 and oK, except that the heaters 
are designed to operate from 0.:; volts at 
,:t-A. With the connection block used this 
makes possible the opera lion of the filaments 
on 110 V. lu\ lines by connecting a resist* 
ance of 2S0 ohms (rated at least for 25 W.) 
from tlie terminals marked 4 '11+" to 4, then 
connecting the grounded or negative side of 
the 1U\ line to "I*—"' and I be 'high" or 
positive side to This will supply 

both heater and plate current for the set. 
If trouble Is experienced from hum (due to 
the IU\ generator's commutator ripple) this 
may be eliminated by connecting a single- 
section filter (a ;.0 by. choke In series with 
a 4 nif. or S inf. condenser) back to the other 
wide of the line, mi each side of the choke. 
In tills case, however, the current for the 
heaters should be taken from the line side 
of this filter to avoid overloading the choke. 

For operation on A.C. the pack supplying 
the plate ciirtvnt is connected to "it-f" 
and "T. ." Then connect "I;- ," -j and 4 
together: also I and :i together and con- 
nect a transformer supplying i\M V. at 4 A, 
between **I J— ** and 1. 

When using batteries this same connection 
holds ; the "IS'' batteries (iso V. or tuorei 

being eon nee led in phn f the eliminator. 

and the IS V. storage battery in place of the 
transformer. 

No switch was placed in the heater line 
since it is difficult to place a single switch 
so that it will control the tubes both on series 
and parallel connect ions. However, if it is 
desired to incorporate a switch iu the tuner, 
combine It with resistor It 12. 




Fifj. B 

Underside of long-wave tuner. 
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The screen -i;rld voltage of the iletwtor tube 
is quite critical and trememlous Increases of 
sensitivity ran sometimes lie niinle by exiwrl- 
mciitiiu; with the volm- of resistor Ul 0. 

Coupling to the output Hmilt is through 
the plate resistor and condenser network 
KM, t'IM. It is of course assumed that this 
coupling will ho into the grid of 1111 A.K. am- 
pllller tills*. It is quite |»<issihl«\ of course, to 
use a pair of headphones dlreetly from the 
output tip jacks but the mismatch of impe- 
dances results in a tremendous loss of effi- 
ciency ami if headphones are desired it is 
suggest ed that a battery » nip li tier consisting 
of a single, type r*0 trlode (or other type of 
ItkWHiuipiitdmiH'dance trbHlei he used simply 
as an Impedance-matching coupler. l>ne to 
the tremendously high plate iinpe<lancc of 
the detect or tube (greater than megohms) 
a transformer is out of the question for this 
purpose. 

Adjustments 

After the wiring is completed and checked 
you are ready for the rather tedious opera- 
tion of lining up the tuned stages. Since, 
while there an- many stations operating in 
the long-wave band, the frequency of the 
available ones will not be known, it will be 
best to use an oscillator for this purpose. 
If a service oselllator having a continuously 
va liable frequency from r»no k.c, is not avail- 
able It is a simple matter to construct one 
in accordance with rig. 2. (The frequency 
need not he known exactly since the only 
purpose Is to supply a signal at several points 
within the hand to cheek the alignment of 
the tuned circuits,) 

Coil LI in Tig. 2 c<msists of 2o0 T, of 
No, 2S Insulated wire wound on a form " Ins, 
In dia. and « ins. long, ami tapped at the 
center, I 'Irk-up coil L2 should have about 
.'0 T, on tin same diameter form and 
mounted hi such a way that the coupling 
I h« l wee 11 it and the oscillator coll can be 
varied. 

Additional data concerning alignment pro. 
eodure has appeared In numerous past issues 

Of ItAlHO-VKAfT. 

Properly constructed yon will And this set 
sensitive and selective. The ability to secure 
circuit oscillation, by adjusting the volume 
control to maximum, permits reception of 
weak phone stations by the squeal method. 

Results 

A listening test was conducted for a short 
time during one afternoon under the follow- 
ing conditions, 

Location : Very poor, in the heart of New- 
ark surrounded by tall, stcid frame buildings 
and with every eoneelvable form of electrical 
interference present. 

Aerial: About Wi feet long and lead-in 
approximately the same length, single wire 
and unshielded. 

••IP batteries, total voltage. 2."itj, 

Headphones used only with no audio am- 
plification. 

Time: 4 KM. to f» P.M. (which Is any- 
wheres from 10 P.M. to midnight In various 
Kuropean countries). 

Nothing but miscellaneous code and noise 
were heard for some time then a faint voice 
speaking in what seemed to the writer t who 
is, however, no linguist 1 to be French. Ca re- 
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ful listening and a check of the dial posi- 
tion 1 US. 1 against known stations brought 
the conclusion that the station must be Uadio 
Taris on 1,048 meters (182 kc.) though no 
a niu ui menu ait was heard. Since, by that 
time, It was growing quite late (in Kurope, 
that is> and since the foreign stations ob- 
serve more seemly hours than the American 
it was decided to knock off and go at the 
business of picking up Kurope in a serious 
way at some later date. A catch of one 
station out of the possible half-dozen or so 
was considered rather good the first time 
on the air. 

For the information of those who are not 
familiar with Kuropenn stations a list of 
possible catches to fish for appear on pg. 87, 
with other pertinent and helpful information. 

List of Parts 

Tour special, high-gain, single-tuned LF, 
transformers. 4oii kc, M, IA. L4 ; 

Uiie I£,K. choke coil, S" mil.. K.F.f. ; 

Throe l.K.r. «r-\\\ carbon resistors, 70,000 
(duns, It'J. K4, KC; 

Two l.K.r. 's-W. carbon resistors, 25,000 
ohms. in, n:i: 

One l.K.r. V\V. earbon resistor, 10.000 
ohms. Its: 

One l.K.r. »£ \V, carbon resistor. .l-meg„ KU ; 
One l.K.r, carbon resistor, ,lfi-meg„ 

Kio : 

one I.K.C, %-\W carbon resistor, .25-mcg„ 
Kll : 

One I, K.C, 1 W. carbon resistor, 100 ohms, 
KJi : 

One !■: lee trad wire- wound volume control, 

lo.oon ohms, K7 ; 
Two I'oiieoiirs*' dual -type paper condensers, 

non-indneilvc, .l-.I-mf„ 400 V„ Oil, 

Oft, ri4 : 

Three I'iriiconrse paper condensers, non-in- 
ductive. ,1-mf.. 4im» v„ rir», ric, ri7: 

Two roii course paper condensers, non-induc- 
tive, .n.Vmf.. 400 v., ri8, rao: 

One mica condenser. .OOl-mf.. riO: 
One mica variable coudenser, Stl-l!o0 mmf.. 
f!i ; 

One Concourse electrolytic condenser, 25 V., 

Hi mf„ ri!»: 
One 4 gang inning coiuleuser. 350 mmf. each 

section, ri, r2. r:i, <*4 : 

Four I.r.A, C hole wafer Bucket* : 

Four I.r.A, glove-type tube shields I for tubes 

having size ST 11! bulbs* : 
One I.r.A, eleetro alloy chassis, GVfc x 10 X 

'J ins. : 

One I.r.A. spring binding post assembly, 

marked "A NT," MWiO/* : 
One I.r.A. twin tip-jack strip: 
one 4 pole, double-throw switch; 
Throe Svlvanla type <ilui vacuum tubes, VI, 

V*J. vn: 

One Sylvan hi type GCfl vacuum tube, V4„ 



READERS' DEPARTMENT 

tCtmtinucd from inif/v HSi 

"LONG-WAVE CONVERTER" 

Riutok, K.\iuo-t*«.\KT : 

After having constructed the "Long* Wave 
Converter" <lesciibed in the April. VXW is- 
sue of It.uuo-ru.\PT and having had such tine 
results with It. I though that possibly you 
would like to bear from someone who has hnd 
real results with it, I constructed the con- 
verter around ii Hartley oscillator circuit 
instead of the dyuatrou incorporated in the 
original construct Ion. 

1 have not kept a complete log of stations 
received, using the converter in conjunction 
with a Majestic .Vj superheterodyne. H aw- 
ever. 1 will give you a listing of a few of 
the stations I have received but not ve rifled : 
Talis, France MJIftl meters*: FL. 1.440 
meters: Ililversum, Holland, 1.S75 meters ; 
Hanover, Oennany l at intervals 1 relaying 
Ham burg on ."Hid meters; and numerous ex- 
perimental, weather, shlp-to-sbore, etc., trans- 
missions here in the States. 1 have been 
unable to try any real 1>X of the past 2 
years since where I am we did not have elec- 
tricity and I did not tind It convenient to 
eon st met a battery set. Hut. now. we will 
have a line "out our way" ami I shall again 
be on the hunt for long-distance records. 




Draft use all die steam 
for tie whistle!" 



We could easily build 
so gosh-dani much D.C. 
resistance into our sup- 
pressors that you could 
not hear a Tesla coil ex» 
ploding in your gas 
tank. . . , 

But you wouldn't get 
any power either. It's 
a case of knowing just 
the exact ratio of R,F. 
to D.C, resistance, 
... and boy — CEN. 
TRALABS have th» 
answer. 

Central Radio 
Laboratories 

MILWAUKEE, WIS. 

Centralab 

MOTOR RADIO 

NOISE 
SUPPRESSORS 
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The New Supreme 
Precision Multiwave 
Signal Generator 

MODEL 180 

The performance and price 
of Model 1 80 will amaze you. 
WRITE FOR COMPLETE 
INFORMATION TODAY, to 

Supreme Instruments Corp. 

499 Supreme Bldg. Greenwood, Miss* 
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WWW.i 



or Afore 



or One 
of These 

Popu/arShortWawBoek 

Here's money put right Into your pocket— here* • a mt- 
ini you never gave a thought to. You get absolutely 
FHLh any one or more of the regular 25e and 50e short 
wa;e books with a year's subscription to SHORT WAVE 
tBAFT, the Radio Experimenter's Magazine. A on* 
year s subscription bring3 you one fifty cent book or two 
twenly-fhe cent hooks; a two-year subscription brings 
you two fifty cent books and any one twenty -five cent 
book. Decide NOW what books are most necessary to 
you— then send us your subscription by return mail. 
The books will be sent to you Immediately, 




T ms popular short-wave magazine Interests the great 
army of "hams," broadcast listeners, and general 
radio student* who are Interested In experimental as 
well as scientific angles of abort wave development and 
applltatfon. In each monthly issue appears the largest 
and most correct short-wave station call list, and Im- 
portant consl ruction articles on receivers and transmit- 
ters. Including "plrturlzeil" diagrams easily understood 
5JL*K2 ne ' ■ Ul * future "original ed" by SHOUT WAVK 
CRAFT \ou'll also find the ialest news about short- 
wave physios, micro- and ultra-short waves and other 
application of this newest branch of radio. 

Many Short Wave Sets to Build 

Many excellent short -wave sets with complete construc- 
tion detalts with "picture" diagrams, are found in every 
ls»ue— these sets iary from simple one* and two -tube 
•els to those of more advanced design, five and eight 
tubes. 



Big Silver Trophy FREE 



Recently Inaugurated by Mr. ntigo Oernsback, Editor, 
was the "Short Wave Scout Contest." To the Short- 
wave "fan" who has logged and obtained verification of 
ine larcest number of short-wave station* from all over 
the world, during one month, will be awarded a magnifi- 
cent sllier Sbort Wave Scout Trophy. 



On All )\ 
Newsstands \Yr^^^PQ 



SHORT WAVE CRAFT. Dept. RC-834 
99 Hudson St., New York, N. Y. 

Henitemen: Enclosed vou will find my remittance for a 
inscription to SHORT WAVK CRAFT for 
[ 1 One Year @ $2 SO (Canadian and foreign $3.00) 
( ] Two Years @ $5.00 (Canadian and foreign $0.00) 
Send me FREE books whleh are circled below. 

12 3 4 



Name 



City 



.State 



If it is pnssihle, would you please send 
me a diagram for n mil long-wave receiver, 
using a hand pass iilter and tlte new tnhes, 
cither tin- principle yon used in the converter 
or i In- su ] m* rh et err h lytic principle, ii would 
prefer ping-in coils, the use of honeycomb 
coils will ln> u.K, inn, if they are the same 
>\zv ;\* the ones used In the ion vert en. 

A, L. Sb.u.i:, 
Route Vf, liox III O.i, 
VcnmvuUi, /•'/</. 

Then- Is coiislderahle interest in the direct 
reception uf long-wave stations, and we shall 
he triad lit reeeive reports of results ohtnltied 
hy railio men every where, with either the 
"Long- Wave ronverter" to whieh Mr, Sea le 
refers, or the long-wave Miner descrihed in 
ihis issue of U.uuo-Cr.\*T. 




(Send romlttance In check or money order. Register let. 
let if it contains eash or unused U. 8. Postage Stamps.) 

MAIL COUPON TODAY 



A COMPLETE SET TESTER 

* f 'ontitwvtl front tttit/e t>l i 

sistnee, 0 1 .000/ 1 0.OOo ohms/0.1- /I.O meg- 
ohm, and; capacity, o/o.l^5- / 1.2."/ 12.." mf. 

The "English-reading" Tube Tester 

il» The use of the Ktiglish- reading motor 
is helpful for showing a customer that there 
is no guess wink or serret method involved 
in testing his tuhes — when, in testing a tube, 
tin' pointer of the meter stops at the word 
"had." tin- customer accepts the verdiet with- 
out quest Ion, 

An Interesting feature of this tul>e tester 
is Its aldlity to indieate short -oircui ted con- 
d it ions between anit 2 elements of any railio 
receiver tnhe, as contrasted with tin- usual 
lulu* tester, whieh will hid irate short -eireti it* 
between on iff 'J or :» elements. This tester 
will accomodate off receiving tubes, iiu fttdhto 
thu*c Hirh fihiwrnt trrwinutx. and filament 
or heater potential ratings of to lit) V. 

The Service Oscillator 

A completely-shielded service oscil- 
lator is provider! for operation from any A.C. 
M.wer supply (which automatically accom- 
plishes lOU'/c modulation I. Tlte oaelllator 
N tuned wltli a precision-type dial: the out- 
put is controlled hy an attenuator (and tiny 
of Hie <» A.*', potent lal-measuring ranges of 
tlie analyzer meter may he used for radio 
frequency output measurements. 

Kneh oseillator j s individually calibrated 
over a fundamenial range of loo to 'j.io fee. ; 
tlte higher I.F. and hroadeast freiiuencies, 
up to I ,.101) kc. are provided hy calibrated 
harmonies of the fundamental tuning range. 

The "Straight-Forward" Set Analyzer 

Si in pi lei ty and straight -forwardness 
characterize the design of the complete an* 
alyzer indued in this tester. "St raighi -for- 
wardness" is a new term in analyzer design, 
and is used to indicate ami emphasize the 
simplicity and ease with which tin* -free 
reference point" system of set analysis may 
ho employed witlt this new test instrument. 
The "analyzing cable" of this tester simply 
extends the tithe circuits to a nent -appearing 
and convenient panel arrangement of insu- 
lated terminals whieh etinhle direct or 
•■straight-forward" meter connections for any 
desi rod men suremetit. 

As a novel ami vnlunhle addition to the 
analyzing rireiiits, a "ground" connection is 
made through the flexihle analyzing cahle, 
similar to the conventional top cap or con- 
trol-grid circuit, hut Including instead of 
the cap connection a 'ground" clip at the 
top of the analyzing plug, and a *'H\U nxir 
term ina I on the tester panel, so that the vari- 
ous measurements can he made on the tester 
panel with refereine to tin* chassis of the 
ra<lio set. 

The Multi-Range Ohmmeter 

tap A direct -reading ohuimeter. with 4 
ranges, u, I.oini, Io.ihio ohms/o.i- /t.u meg. 
ohm, is provided in connection with the an- 
alyzer meter. Tlie o/l,o megohm range is 
si valla hie when used with an ordinary 4."i V. 
hattery, while the other ranges are actuated 
hy a self -cou tallied 4.o \\ flashlight hattery. 



Tin* lowest division of the lowest ohm* 
meter range is 1 ohm, with the ohm di- 
vision at the center of tin- dial, which makes 
this range ideally suited for low- resistance 
continuity tests. 

I For those who practice '\speed" in serv- 
ice work, it is one of the most interesting 
features of this application of the "free ref- 
erence point" system of set analysis [de- 
scrihed in detail in the Sept em her, !!>:::: issu- 
of HAiuo-OtAKT, in Hie amide entitled, "The 
Hesign Principles of an All-l'urposc Tenter" I 
that any range, of any function, of tlte an 
alyer meter can he S ! might- for wa idly con 
nected into or across any circuit of a tube 
socket fur current, potential or resistance 
measurement. I 

The Capacity-Measuring Unit 

(hi Hy utilizing power avalhihlc in the 
radio si-t, in conjunct ion with this -portable 
lahoratory." the professional radio man \> 
enahled to test paper condensers for leak- 
age, or to measure the leakage current of 
elect rotytle condensers. 

Three capacity-measuring ranges. O/O.l'j.".- 
/t.2."i/12..*i inf., are provided for directly rend- 
ing nonpolarized condenser values on an 
evenly-divided scale of tin* analyzer meter, 
in connection with the regular A.C power 
supply system. 

Of exceptional interest is the fact that 
condenser capacity and A.t\ voltage values 
are Interpreted on the regular. rrenhHlirhtvtf 
scales used for measuring Ii.t\ values. This 
feature, whieh was secured by special circuit 
design, avoids the necessity of resorting 
oil her to an ' -off-set" scale, or to the type of 
scale which, having the divisions crowded at 
one end of tin- scale, is characteristic of tin- 
usual 'universal" meter. 

The panel is tinislied in veriehrome : the 
carrying case is provided with a dctiichahle 
cover and a compartment for accessories. 

Altogether, this porta hie sot tester is an 
excellent example of the progress whieh \m> 
heeti made in testing apparatus. 



AN IMPROVED 
MAGNETIC SPEAKER 

(Continurrf from />«//<■ 01 1 

Hon does not require any external power for 
Held excitation, since tlie magnetic fore-, 
which Is a pre-re<piisite of any speaker, is 
ohtalned from permanent magnets always em- 
ployed in their construction. 

Construction 

T'n fortunately, some of the major draw- 
hacks to magnet io types of loudspeakers were 
sullh'ieiit to in 11 lien ce radio set enthusiasts. 
I'rohnhly one of the most Important was that 
of "chattering" on loud volume, due to the 
armature striking the pole pieces. However, 
this defect has heen completely eliminated 
In the construction of the unit shown in 
Fig. A. An idea as to its rigid mechanic;! I 
nssemhly can he seen in Fig. 1. The anna 
lure in this unit consists of a number of 
H minuted pieces, which when huilt up. total 
n length approximately x *4-ln. in width. 
This utemher is riiridty fastened on one end 
hy two eopper leaves which "fork" on rocker 
arms lit tod onto each end. The lead casting 
into which these rockers tit are curved pur- 
posely so as to facilitate this motion. Tare- 
fitl analysis of the construction of this 
speaker will show that armature motion is 
transmit ted directly to the cone without the 
use of any lovers or intermediary mechanical 
elements. 

Two horses hoe-shaped magnets ate om< 
ployed, as can he seen from Kig. I. Tlioj 
serve to reinforce each other so that an in- 
crease in the magnetic flu x density at the 
air gap results, which increases the sensi- 
tivity of the unit. 

The unit is completely encased to prevent 
dust or nu-tal particles from entering the 
unit and interfering with Its efficiency. The 
cone diameter is S ins., with concentric 
ridges impressed at various circumferences 
of the cone to improve its response charac- 
teristics. 



118 



RADIO-CRAFT for AUGUST, 1934 



www.americanradiohistorv.com 



INFORMATION BUREAU 

\Cutttinuv*l fi'urti i»*ttft* Sm*h 

sinn nuirihijr. with grid ami plat <-ounrrt«'<l 
H'^'cUht, 1ms not Imhmi oxrwilwl. nnitiiino t" 
n|H>rut<» i ho tilainont hi tlio nlinvr m»r- 

miil viilm» up In 2 hours, ilisi'anlin^ llmsc 
tnlM-s ulih-h dn nnt mietivate within this 
tiim- limit. 



A SMALL MAGNETIZER 

(27" > Mr, W. A. Troxol, Warnm. Ohio. 

i« % M I want t<» Iniihi an I'hTti'nma^nct 
for ro-mii^nri i/,intf phono, pickup ami mji^ r - 
t*i»th* r« producer ni:i pilots. My Moil is to 
lako a rmiinl, suft-imn har I in. in din., 
almnt 1 ft. Ion?: ami lmv«» it l»»ni into a 
"I'*" sluipp. (ivor its two polrs plan 1 2 roils 
and connect thoin in sorlos so tlmi a north 
n ml south polo arc created wlicn this jissoni- 
hly is connected to a 1M\ supply. 

What 1 want to know is. tin* sixo ami num- 
ber of turns required for these roils. Also, 
whether this magnet ixcr n\n lie used with n 
<» V. stonier lory, or a radio sot "It" 
eliminator, or whether it n-niiin-s lin V. 
1M\ from n ircnorator. I won hi miliar have 
it operate from a 0 V. storage hat lory as 
there arc no l>.C\ linos in Warren. 

i A. i A suitable magnet i/,or designed along 
tin- linos suggested is shown in Fig. < % ».l!7r*». 
A n-ally effective inagiiciixcr. however, would 
require the use of a 1 Hi V. IM\ supply. 



AN ELECTRO-ACOUSTIC 
WAVEMETER 

(274 ) Mr. Jn c*iii i Piorkopf, follingsdalo, 
Pennsylvania. 

i What arc tho constant!* of tho cir- 
onit shown «t L in tho department, "Itecent 
Uadin Developments Illustrated," in the 
.hi nuary. 11C.4 issno of ltAiMO'i'UAPr. page 
:t!»2? Tho manner hi which this "oh-ot ro- 
il eons tie wavonietor" operntos is not wry 
<1 early Indira tod. 

i A. I deferring to tho illustration, which 
is reproduced here as Fig. roils It and 

1, may he honeycomb units or a siiocinl A.K. 
tninsfonnor. Toil It is designed to match 
tho plate impedance of VI. A range of 7<i<> 
to H.OfMl cycles can ho covered with nil ln- 
dnctaneo \ t of about 1 JMi millihenries, and a 
Leeds and Xorthrup docado condenser hox 
of 1 mf. capacity, t\ to time the wnveineter 
circuit to resonance. 

With a 2 stage A.K. amplifier the sensi- 
tivity at 1.000 cycles per second is sufficient 
to produce a full-sen le deflection of n 7% nui. 
t hortnoammetor by whistling a 1 .<"<»<> cycle 
note with moderate intensity at a distance 
of 4 or ft. from the microphone M. Trans- 
former T is a standard microphone coupling 
unit. The normal "A,** "U," and volt- 
ages are used on tho tithe, A. which may he 
a standard trlode. 

It may he of interest to note that this now 
frei|iioney meter for sound waves in air has 
heen developed for use in place of Llclniholtz 
or Kocitig resonators to detect sound ami to 
determine the pitch. Kvon for those with 
well-t mined ears tho isolation of component 
frequencies in a complex sound wave is un- 
reliable with llelmholtz or Kovulg resonators. 
Hut tho new elect ro acoustical wavonietor. 
when correctly designed and constructed, con- 
stitutes a sensitive, selective, linear wave- 
meter circuit which can ho used in analyzing 
eouiplox sound wnvos. It also can he given 
directional charact eristics ami uso<l as a 
sound detector and direction finder. 



ONE STAGE OF A.F. AMPLIFI- 
CATION 

<27o) Mr. ftretfor.v Choppers. Cleveland, 
« diio. 

I const meted a **1 tuhe loudspeaker 
set" using a typo :»S tuhe which gave satis- 
factory results on locals, hut I am now con- 
fronted with the problem of obtaining greater 
volume by the addition of an audio ampli- 
fier. As I live in a IU\ district, can you 
suggest a method by which 1 can couple the 
::K regenerative detector to a 4S type tube? 

tA.i We have had so many requests for 
diagrams of single-stage A.I", atuplitlers that 



we are reproducing in Fig. «,>.27." 4 fuiida- ] 
mental einuits whieh all e\perinietitei> may 
adapt to their individual reipiirement^. It 
is hoped that this set of circuits will he used 
in the future as a reference by nil th«»*r who ( 
wMi to add a stage «if A.K. uinplilicaiiou to 
existing seis. 

Tube types VI and V4 may be of any de- 
sired t\pe lo match the remaining units of 
tho set. At A and l» arc shown eoiiiiectioiis 
fur, respectively, mode mid pentode ■ dire< t- 
heater" power oiuput tnliex: ntbes V:: and 
VI. in *' and 1». respeei iv«»l\ . are a No of the 
tiiode ami pentode types, but of 'indirect 
henter" design. 

Normal rated voltages may be applied a* 
"A," "It," and or. any eMiiveiij«'iitly 

axuililhle voltages, within the safely limiis 
ttf the tllhe used, may be applied to these 
circuits. 

I'oturol-jrrid or 'V bias voltage for din'ct 
heaters VI ami V2 is indi«ated i« be suppli"d 
by a *V" battery. In the instance of imli- 
r«K-t hen tors V:; and V4. this bias is 

more conveniently obtained, ordinarily, as 
the drop across a resistor in the "H" re- 
turn circuit of the tithe. The value of i his 
unit, resistor It in C ami li, may deter- 
mined experimentally or by reference to the | 
table, "ItAhlO-t'liAKT Itia^ Resistor Values." 
which appeared as U.uuo Skuvh-k 1»at.i 
Smkkts Nos. 1i:t and 114 in the May. 1!>:14 
issue, pages i»7o and ♦171. This tabulation 
covers the requirements of practically every 
comniercitil tube: over 2:t.*» different operat- 
ing cmulitions arc considered, in connection 
witli over •*»"• <lifferent types of tubes. 

Although a magnetic reproducer is shown 
in all instances as a matter of convenience 
directly cotuieeted into the plate circuit of 
the power tube, this reproducer may be in- 
directly coupled through a condenser or hy 
moans of an output transformer in the man- 
ner shown in numerous past issue- of Kaioo- 
i'ijaft. or. it may bo entirely replaced by a 
dynamic unit of either the permanent-magnet 
or elect ro-inagnei ic type: energy for the tield 
coil of tho magneto-dynamic reproducer may 
ho obtained from an exciter unit i Informa- 
tion It urea u. Kai»io-*'uakt September. 
page KSKi, or from the plate or tilamcnt elr* 
cult of the sot in which it is used. 

In circuits A and It the output of the 
radio sot or device with which the amplitior 
is to lie used connects to the .o 1 -mf . con- 
denser ami one side of the tilamcnt. Inas- 
much as the lihiiuetit connection will bo made 
automatically if the "A" supply is made com- 
mon to both the external unit and VI or 
V:t, it will bo necessary only to run the lead 
to the plain of the last tube ill the external 
unit in order to secure input to the supple- 
ment si ry 1 tube audio fre»juemy amplitior. 

The same plate eon nee t ion is made in eir- 
cnits T and I>. It is neeessary. however, to 
exercise a little care in eon nee ling the rhassis 
lead. That is. if the supplementary A.K. 
amplifier is to be used in con.i unci ion with a 
commercial radio set tin-re is the possibility 
that this set will not have its libnuetit and 
*lt " connections wired to the chassis in 
quite tlie relation shown in these two circuit*. 

M*tl:c certain that coupling condenser *' 
is not shorted, leaky, or open-circuited. 

Mr. Toppers* imp' try is Im«m answered by 
reference to the article. "How to Itiiild the 
Sit vil Type 7 4S p.f. Kit S<«i.'* I(.\iii<h*iiaiT. 
lHM'i>mbor 11»:t2. |»g. This article dis- 

cusses the design fa<-|ors governing the use 
of tho type 4S tube. 

Following is a listing to bo used in con- 
nection with Fig. < J.275 : 

List of Parts 

One mica- or paper-diejeetric dxod condenser. 
.01 -m f. : 

one grid leak. »f.-W, o.r^im g. : 

tine vacuum tube ho meet individual re- 
quirements! : 

One tllhe socket I for lube selected I : 

one bias resistor i for indi reet-heater tube: 
seleet value as directed! : 

fine bias resistor bypass eoiideuser i for in- 
direci-hentor tube circuit i. lo mf. (may 
be of eleetrolytic type, with negative bad 
connected to "It- *> : 

Klght binding }>osts i2 for battery connoi-* 
tions. and 2 for output). 



RCA makes 
aerial history! 




"Provides a new source 
of profit for the wide- 
awake service man" —says A. H. Prow. Pres. 
Phila. Radio Service Men s Association. 

EVERY home with an all wave set is an 
immediate prospect. . .so get busy! 
Tell your customers how this remarkable 
new antenna brings up weak signals, 
cuts down man-made interference, gives 
more uniform response because of 
special "double doublet" feature. Kit 
of essential parts retails for $7.00. 
Your installation charge extra. 

Special "Dealer Demonstration" An- 
tenna Kit, Net Price $9.85, makes 
possible convincing demonstrations in 
your store. Connects to four receivers. 

Have you seen the remarkable new RCA 
Full Range Test Oscillator? 90 to 25,000 
K. C. Direct Reading Dial, weighs 5 
pounds with batteries. Only $29.50 



WORLD WIDE 




WEBSTER-. 

CHICAGO 
SO WATT 
Class 14 A" Amplifier 

for 

Wall or Rack Mounting 




Type A-66 

Webster 50 watt amplifier for wall 
or raek mounting. Three stage: 
push pull 845 output, for micro- 
phone and phonograph. Output 
impedance 500 ohms. Special 
transformers furnished. 

FOR CATALOGUE I 

ij't os put your nnnw on the WYbstPr 
umllint? list* to r«M-*-ive our rnrular 
hull* tins. 

The Webster Company 

1830 WEST LAKE ST.. CHICAGO. ILL. 
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FREE 

48-Page Supplement 

to the Auto-Radio 
Service Manual! 

To everyone who now purchases the OFFICIAL 
AUTO-RADIO SERVICE MANUAL this biff 
4 8 -page Supplement la Issued FItKE. Prac- 
tically all of the latest lets, together with ser- 
vicing Information will be found In these new 
pages. The new Supplement does not Increase 
the cost of the book to you. but Kites you an 
Auto-Itsdio Service Manual that Is right up- 
to-the-minute with service notes. 

Good Money in Servicing A u to- Radios 

If you are overlooking servicing tuto radios, 
you're missing a great deal of business. The 
auto-radlo business had Its greatest boom last 
summer when thousands of sets were sold By 
now many of these same seta reuuire servicing 
and with hundreds of them right In your own 
community, you can build up a good auto-radlo 
eervirlng business, in a short time you can 
easily add 2T/^ With or more to >our regular 
servicing business. 

List of Sets Covered in the Manual 



Acme Radio Mfg. Co. 
Allied Radio Corp. 
Atwater Kent Mfg. Co. 
Audlola Rudlo t*o. 
Autocrat Radio Company 
Automatic Radio Mfff. Co. 
Carter Oenemotor Corp. 
Century Radio Prods. To. 
Chevrolet Motor Company 
Consolidated Industrie*. 
Lid. 

Crosier Radio Corp. 
Delco A PD dance Corp. 
I>etrnla Radio Corp. 
Emerson Electric Mfg. Co. 
Fada Radio & Elec. Corp. 
Federated Purchaser. Ine. 
Ford-Majeatle 
Franklin Radio Corp, 
OalTln Mfg. Corp. 
General Electric Co. 
General Motors Corp. 
A. 11. liretie & Co. 
Grlgsby-Grunow Co. 
Chas, Hoodwln Company 
International Radio Corp. 



1\ R. Mallory & Co. 
Melbom Radio Mfg. Co. 
Montgomery Ward & Co 
National Co.. Inc. 
Nolilitc-Snarka lnd.. Inc. 
Philoo Radio & Tel. Corp. 
Pierce -Alro, Ine. 
Premier Electric Co. 
Radio Chassis, Inc. 
RCA- Victor Co.. Ine. 
Sentinel Radio Corp. 
Sparks-Wlthlngton Corp. 
Stewart Radio Jk Tel Corp. 
Stew art -Warner Corp. 
Siromherg-Carlson Tel. 

Mfg. Co. 
Transformer Corp. of Am. 
United Amer. Bosch Corp 
United Motors Service 
U. S. Radio & Tel. Corp. 
Utah Radio PrmU. Co. 
Wells- Gardner Company 
Wholesale Radio Sen-. Co. 
Rudolph Wurlitter Mfg. 

Co. 

Zenith Radio Corp. 



$2*50 



Over 200 Pages 
Over 500 Illustration 
9 x 12 Inches 
Flexible Loose-Leaf Cover 




ML THIS COUPON TODAY! 



GERXSRACK PUBLICATIONS. Inc. RC-834 
99 Hudson Street. New York. N". Y. 
Enclosed you will find my remittance of ft. 50 
for which please send me One Copy of the 1933 
OFFICIAL AUTO-RADIO SERVICE MANUAL 
with FREE 48-Pagft Supplement. Send remit- 
tance In check or money order. Register letter 
If It contains cash or currency. WE PAY 
POSTAGE. 



Name 
Address 

City ... 



THE P.E. CELL 

(Continued from juuje s*l) 

the most common. The term photoelectric 
cell is generally used to designate a cell or 
tube in which electrons arc i»mlttc<l under 
the influence of elect ro-ma^nctic radiation— 
usually visible, ultra-violet, or infra-red radia- 
tion. The photo-conduct ire effect refers to 
devices in which light produces a change in 
electrical conductance. Such devices are 
known as photo-conductive cells of which the 
most common example is the selenium cell. 
The third classification is that of pltoto-roltaic 
cells of which there are the so-called electro- 
lytic and electronic types, Such «-ells reuuire 
no external source of voltage and have rela- 
tively low internal resistance. 

Photo-Emissive Cells 

Photo-emissive cells have been made with 
many different types of sensitive surfaces. 
For use in the visible spectrum most cells 
have a surface of a pure or compounded 
alkali metal. Such surfaces must be prepared 
and maintained in a vacuum or an atmosphere 
of inert gas at low pressure. The cells gen- 
erally take the form of a glass envelope 
within which the sensitive cathode is cither 
deposited on the inner wall of the bulb or 
on a suitable plate structure. The anode is 
usually of considerably smaller area than the 
cathode and may take the form of a wire or 
ring which serves to collect the electron 
emission from the cathode. If the finished 
cell Is highly evacuated It Is known as a 
vacuum cell, in which the photo-elect rons 
are the only current carriers. If tin- cell is 
filled with an inert gas at low pressure it is 
called a gas-fllled cell, in which the primary 
electrons ioiihso the gas, resulting in a total 
photoelectric current of from one lo fail times 
as great as that in a similar vacuum cell. 

Some of the principle characteristics of 
photo-emissive cells are shown i Figs. 1 to M. 
lti Fig. 1 the relative response of the various 
alkali metals to various wave lengths of light 
is shown. It will be noted that all of the 
alkalis are sensitive in the visible spectrum 
which extends approximately from 4,ooo to 
N.onn angstrom units. The maxima of sensi- 
tivity an* found fnrther toward the longer 
wavelengths for increasing atomic weight of 
the alkali metals. Sodium and potassium are 
generally sensitized with hydrogen, which pro- 
cess shifts the maxima of these two alkalis 
slightly toward the red end. Tungsten In- 
candescent lamps are generally used as light 
sources with photoelectric cells. The distri- 
bution of energy from a tungsten filament 
operated at ii.oooo K f s shown in Fig. 4. 
Hecn use this source end is most of its energy 
in the red and infra-red, it has been desir- 
able to produce photoelectric cells which have 
greater sensitivity for long wavelengths of 
light. Progress has Im»cu made in this direc- 
tion nt the Hell Telephone laboratories as 
illustrate*] by the curves in Fig. 2. 

The most generally used ceil today is that 
known jis Hie I's-t'sj l-Aj: or simply the 
car sin in oxide type. 'The sensitive surface 
consists of a silver film or plate which is oxi- 
dized and upon which a carefully controlled 
quantity of metallic caesium is deposited. 
Caesium reacts with Ag.,0 to form an oxide of 
caesiums with which a very thin tiltn of 
metallic caesium is associated. The process 
is one which requires a considerable dHicacy 
of control and manipulation but it results in 
cells which are many times more sensitive to 
red light than any heretofore produced. 

A typical color sensitivity response curve 
of this cell Is shown in Fig. II, in the same 
figure is shown the color response of the 
human eye. In Fig. 4 is shown the response 
of the caesium oxide cell to the light from 
a tungsten li lament. 

Photo-emissive cells have n substantially 
linear current response with respect to in- 
cident light intensity as shown in Fig. !f. 
The output of gas-dlled cells increases with 
applied voltage until the curve of Fig. ft 
approaches a vertical line, at which point the 
ionization becomes self-sustaining and the 
cells glow. This generally reduces or de- 
stroys the sensitivity of the surface and 
should be avoided by maintaining the applied 
voltage below the maximum safe voltage 
given in Fig. 7. Vacuum cells, however. 



Preafeera 

ON THE OCEAN FRONT 

ATLANTIC CITY, N. J 



Situated directly on 
the Boardwalk and 
convenient to all Piers 
and Amusements 



PER DAY { 


iC.OO 


Meals 


par Penan 


U Prlvatt 


Bath 


EUROPEAN J 






PLAN 




Bath 


Hoc and cold 


sea water in all 


bath* 



Excellent Food — French Cuisine- 
Garage 

Emanuel E. Katz, Man. Director 



Back Issues of Radio -Craft 

which you might need to complete yogr files, 
can still be had at the price of 25c per copy. 
Send us your requirements, together with your 
remittance in check or money order. 

RADIO-CRAFT, 99 Hudson St., N. Y. C. 



TYPEWRITER 
BARGAIN 



New REMINGTON 
0Ntf_ PORTABLE 




A DAY 



TEN 
DAYS 
TRIAL 

Only 10c a day buys this latest model 
machine. Not a used or rebuilt type- 
writer. A beautiful brand new regulation 
Remington Portable. Standard keyboard. 
Carrying case included free, Try it in your 
home or office for 10 days. If you do not 
agree that it is the finest Portable at any 
price, return it at our expense. Don't 
delay. 

FREE TYPEWRITER COURSE 

Mali Coupon Today or Use Post Card j 

KKMIXCSTOX RAND IXC, 
MEiT. IKM3, HUFFALO, N. Y. 
Please tell me how I can buy new Rem. 
mgton portable typewriter for only 10c a 
day. Also enclose your new catalogue. 

Same 

Address I 
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Classified Advertisements 

Advertisements In this section ire inserted at the 
cost of twelve rents per word for each insertion-- 
name. Initials and address each count a* one word 
Cash should wcmipany all classified ■d\ertlsements 
unlei* placed by a recognized advertising agency. J*o 
less than ton word* are accepted. Advertising ror 
i he September llittl, l»ue should be received not 
later than July 3th, 



A.C^GENERATOR . 

10 i»HACTICA!> AND LOW-COST CH A XUKS con- 
verting 1>^«* 12-V„ Kurd T, A., Cli.vmU-t "«'lco 
6-V ifrit era tors into lun-fMlu-Uittt (;ii»actty A.C. 
^•TH-Rih.rs, or into 32-IH»-\\. ».C\ miunr or 
c?otuT;iti»r. 1)<mIj:o is aOO-W. sr1f-**xilttT. All in 
on.- iKink illtjstr.it I'd with com-ilfte simnlfth'd in- 
RtrurtiiiiiB mid drawing for only *l. Autupowcr, 
410 S. Uoyne Ave., Chicago, 



ELE CTRICAL SU PPLIES _ 

IXSn.ATlON. W1RK. VARNISH KS, SlPlMdES etc. 
Soiul 3c stiimp for bulk-tin. Autoyowcr, 410 Uoyne 
Ave., Chicago. 



PATENT _ATT0R~NEY 

Ismail IdMiit 



IXVKNTOliS — Small Ideas may have laive com- 
mercial possibilities. Write immediately for fret- 
b<N>k. "How to Ohtain a Patent" ami •'Hi-cord of 
Invention" form. l)rlays 'are dan«erou« in patnit 
matters. Free information trvn how to procevd. 
Clarence A. O'Brien, 533-E Adams Uuildin£, Wash- 
ington, L). C. 




10 HOURS 

of Reading Pleasure 



Six Stirring Stories of 
Future Science in August Issue 

WON'nER STOitlfcS h rings to its readers vivid, thrilling. 
KS n hie of advenlure on ■««> l*"**^" " 

^^^^^ w^rirgRa 

ZMm "Y THK MKN'FltONl O.XYLN l.y E. Mantel!. 
«5 V\it\vSS if RAINS by Kando Binder— plus, sev- 
eral ln*^ 'lite voice of the SCIENCE 
FICTION LEAGUE. ^ 
SPECIAL OFFER (In U.S.A. only)— One year for $100. 

Send check or money order. 
WONDER STORIES. 99- R Hudson St.. New York. N. 




Here's a book 
^R APio MEN 
refe r to many 
times each Jay! 



A Valuable, All-round Radio Book 



HERE la one radio book that answers every con- 
ceivable question on interference. It contains jo 
MW « « 11 lr<hes. chock full with wiring 
d?Kli.B« and ph„iograPhs showing where ln.erfr ence 
originates- how it Is dlsirihi.ied. and how to •»»JJJJJ 
It. This is a w.alth of information needed b) e*ery 
radio listener, dealer and Service Man. 

Send 50 cents in stamps or check for this booh. 
RAD1 0-CRAFT. 99 Hudson Street. New Yo r k. N. Y. 



THE MAGAZINE OF SEX SCIENCE 

SETOI.OOY. foremost educational aex magazine, ta 
writ* en in simple language and can be read by 
•very" member of the family. It Is instructive, en- 
lightening— not a risque book— contains no offensive 

m ConValns 25 Important articles on Sex S^ce. 69 
pages, with attractive two- col or cover. Here are a 

few of the more important articles: 

Editorial — "Sex Research": Both Man and Woman 
In One Body (illustrate. li ; Vaginal Spasm— -vagi n« 
smut" (illustrated); Why Are Homosexuals So?: 
Undescended Testes— •'Cryptorchidism" . (^"jM'^i 
The Illegal Abortion Racket: Abnormal Cravings of 
Pregnancy: Sex-Stimulating Perfumes: Quack pre- 
state Appliance (lllustniedi ; The Middle-Aged 
Bachelor: Sex and the New Leisure. 

Get 7 copy el BEXOU>OY on any newsstand, m 
If your dealer eannot supply you. send i5e to 
■tamps for a copy of the current !'«». 
SEXOLOGY. 93R Hudson St.. New York. N. Y. 



exhibit ft saturation characteristic whlcn is 
in he expert oil heejuise of the ahsnuv of tfns. 
Vacuum ("ells liave roughly l/r> the output 
of ^as-Ill led cells but nre inure stable ami arc 
not critical with respect to operating voltage, 
as shown in Fig. 0. 

The dynamic characteristics of a typical 
photo-eniisslve cell are shown in l ? i£. N. A 
vacuum cell shows essentially uniform re- 
sponse over a wide range of frequonch-s. The 
trus-lillod cell shows marked attenuation with 
increase of frequency. Furthermore, the 
greater the applied v.iltn«e (resnhiiitf in more 
tras aniplitlcatlont, the larger Is the attenua- 
tion at lilffh frequencies. As the frequency 
increases the dynamic output approaches that 
of a vacuum cell. 

There are many other phato-emlssive cells 
emplovinjr sensitive surface* which are sensi- 
tive to ultra-violet litrht. Although their 
characteristies an' interesting, their applica- 
tion at present Is limited to sclcntlhc research 
and a very few* seinl-conunercial applications. 

Photo-Conductive Cells 

As mentioned previously, the selenium cell 
is the host known example of this type. JThc 
element selenium, discovered in 1*17 hy 
r.erzolius, Is known as a "semi-conductor. 
Its 1 teh t -sensitive properties wore discovered 
by accident in 1n7:u The usual form of cell 
consists of one or more parallel I»airs of 
conductors which are bridged by a thin film 
of jrrey crvstnlllne metallic selenium. Since 
llirht <» n IM^dnitc but a very small depth of 
the metal, It Is desirable to expose as larpe 
an area of the sensitive metal as possible 
without greatly increasing the resistance. 

A common construction is a plass plate on 
which a jrohl or platinum tilm Is deposited in 
the form of a irrld. llnlf of the gold film is 
separated a short distance frmn the other 
half bv a Inn* zls-aiff path In which the 
selenium Is deposited. When an external volt- 
age Is applhd a small current Hows even 
when the cell is dark. When the cell Is lb 
Utmhmted. the current rises to a considerably 
greater value. In general the following char- 
acteristics are observed: 

U) The sensitivity increases with the ap- 
plied voltage. 

i r >\ The sensitivity of very h I gh- resistance 
| cells is usually greater than that of low- 
re<Wtanee cells, i.e.. the current ratio of 
I light to dark values is larger for small values 
' of current, namely, microamperes, than It is 
for higher values, namely, inllliamperes. 

Cl> The net Increase in current due to 
llirht is proportional to the square root of 
the light Intensity. 

(4) K«r rapidly fluctuating light, the cur- 
rent output of the eell is nearly proportional 
to the light intensity and inversely propor- 
liotnil to the frequency. 

The static current response to various light 
intensities is shown in Klg. In Fig. in 
the time rate of response is shown. The lag 
is npparentlv due to the fact that as electrons 

aro fr I within the metal some of them 

immediatelv betrin to recumblue in their travel 
to the positive eleetrnile with positive ious. 
Kvoiituallv an equllibrimn eoudilioii results 
in whleh'the rate of liberation of electrons 
from selenium atoms is equal to the rate of j 
recombination. 

In Kig. U the dynamic response of a 
typical selenium cell is shown. As would be 
expected, the frequency response Is poor, al- 
though satisfaelnry results in the audio range 
are claimed by the use of properly compen- 
sated amplifiers. 

In Fig. 12. the color response of a typi^l 
selenium cell is shown. The cell Is sensitive 
throughout the entire visible spectrum. 

In the physical construction described above 
the litrht Is' generally incident at ritrht -angles 
to the flow of current A second type of cell 
has some useful properties. In this form the 
selenium deposited hi a thin film on a metal- 
lic plate and a semi-transparent metallic eon- 
ductor Is laid on top of the selenium. The 
incident light is parallel to the flow of cur- 
rent and the resistance of the cell is very 
much lower than that of the other type. 
Since the voltage dissipation of any selenium 
cell is limited to a small value, the voltage 
applied to these cells must be low. 

Other forms of photo-conductive cells have 
been developed with considerable success. T, 
W. Case discovered the extremely red-sensitive 




Where There's 
Action— Every Day — 
And d Payday Every 
Week— You Be the Boss! 



Analyzer** 
Resistance 
Tester — 
Latest 
Design—- 
YOURS 
Without 
Extra Cost 



Right now while hundreds are 
looking for work where there 
iiVt any. the radio sen - ice flchi 
can use trained men. With the 
proper training and the necewsary 

equipment, you can enter this field and mike a eomfortible 
lUlnff- ^'e include with our course this modern set ana* 
lyier ind trouble shooter without any extn chime. Thii 
piece of equipment his prored to be a Talunbte help t# 
our members. After a brief period of training, you csa 
take the set analyzer out on <enire rails and really com- 
pete with "old timers." We show you how to wire 
short -wave receivers — analyse and repair all types of 
radio sets — and Many olher profitable iohs cen be youra. 
Teichlnt you this interesting work is our buslnrse and we 
bare provided ourselves with erery facility to help yosj 
learn quickly yet thoroughly. If you possess avenge la- 
tttllcence and the desire to make real progress on yens? 
own merits, you will be lntarcatad. 

ACT NOW — MAIL COUPON 

Btart thla very minute \ fiend for full detills of our pit* 
and free booklet that explains how easily you can now 
essh In on radio quickly. Don't put it off I Write tw- 
day. SEND NOW I 

I 1 

! RADIO TRAINtNQ ASSN. ef AMERICA ! 
I DePt. R-8, 4513 Ravenswoed Ave.. Chicago. 111. 
I Gentlemen: Send me details of your EnroHment Plan I 
| and Information oo how to learn to make real money J 
| Id radle «ulck. 



Address 



| City 



State. 



STTi 




Send for our new Catalog with the 
complete "Kulld Your Own" kit 
listings for world-beater All- 
Wate. Slmrt Wa\e. and regular 
broadcast «cU. Jtnlld our faluou* 
2 tube "l»X-er" described In the 
current issue of Short Wave Craft 
Magazine. Complete kit of quality 
parts costs only $6.73 Including 
colls \nyhody can build these simple successful sets 
inexpensively and Ret thrilling result*. 



<QUHP MEftNS PROFITS 



St'11 SOU.VD Equipment during 
these summer months for big i>rof- 
li« Then's a wonderful oppor- 
tunity in our single unit compact 
Mobile Sound Systems for comiilete 
operation from a J* \»U storage 
iiaitprv They're described in our — 
t ^TaUlng along with a complete line of A.C. Am- 
nfler* and Sound svslcna randng fmn 4 to T-n walls 
in output If you sell SOl'Ml. you need our book. 



Our new Catalog, which is y»"rs 
FUEE for the asking, lists the 
very latest All-W:ne Superhcts de- 
signed to time 5 b:inds for World- 
Wide reception from 12 to 2 , »40 
Meters. These sensational Per- 
fonuers are priced as tow as $30.85 
eomtilcte In ratilnet with tune*. 
l»rotlt with our A II -Wave and Uuui 
Wave Sets. Send for our Catalog today I 





{Continued on payc 123) 



wtite for the «1« a ^ le ^ ncW AV/£ E li 
Tatalne It's FRKE. In addition to 
eomplcfe SET-nClLniXO. SOC.VD. 
,nd P WORL!>-WI!ll5 SET livings, you 
will And radio's most complete stock of 
standard replarcment parts and test 
equipment at consistently lower prices. 
Writs Deet D today far your Free copy. 



Allied mad io 

CORPOR AT I O W 
833 W, JACKSON BLVp.^HICA&OJLL. 




RADIO-CRAFT for AUGUST. 1934 



www.americanradiohistorv.com 




GOOD BOOKS WHICH HELP 
MAKE RADIO WORK MORE PROFITABLE 



Presented on this page are books of th* RADIO*CRAFT LIBRARY SERIES ~ a most complete and authentic set 
of volumes treating individually, important divisions of radio. Hach book has been designed to give radio men 
the opportunity to specialize in one or more of the popular branches of the industry. You will find them a 
real help in your work and they will contribute to your money earning capacity. Read these books during your 
•pare time at home. 

The authors of these books are well-known to everyone. Each is an expert radio man; an authority on the 
subject— --each is thoroughly familiar with the field which he represents. 

This is the first real opportunity that you have ever had to build a library of radio books that are authentic. 
MOST OF THE BOOKS HAVE BEEN RECENTLY REVISED AND REWRITTEN TO KEEP THEM UP 
TO THE MINUTE. Mail coupon below for your books. 



Book No. I 

Radio Set Analyzers 

And How To Use Them 
By L. VAN DER MEL 

With Full Instructions and Descriptions 
of &rt Analyzers. Tube Checkers, Os* 
elllatort, ete. (Just revised.) 

Book No. 7 

Modern Vacnnm Tubes 

And How They Work 
By ROBERT HERT2BERG 

With complete Technical Data on All 
Standard and Many Speslal Tubes. 
(Just revised.) 

Book No, 9 

The Superheterodyne 
Book 

All About Superheterodynes 
By CLYDE FITCH 

How They Work, How to Build aad 
How to Sorvieo Them. 



Book No. 4 

Modern Radio Hook-Ups 

The Best Radio Circuits 
By R. D. WASHBURNC 
A Complete Compendium of the Most 
Important Experimental and Custom- 
built Receivers. 



Book No. 5 

How to Become m 
Radio Service Man 

By LOUIS MARTIN 
Mow to set started in the business of 
servicing radios and how to make 
money in this Held. 



Book No. 6 

Bringing Electric Sets 
Up to Date 

By CLIFFORD E. DENTON 

With Pentodes. Multi.Mus. Dynamic 
Soeakert — Complete Information Hot 
to Modernize A. c. D. C. and Bat 
tery Operated Receivers. 



Book No. 7 

Radio Kinks and 
Wrinkles 

By C. W. PALMER 
For Service Men and Eioerimenters 

A Complete Compendium on the Latest 
Rodio Short- Cuts and Money Savers — 
These Kinks Are Great Timo*Savers. 



Book No. 8 

Radio Questions and 
Answers 

By R. D . WASHBU RNE 

A Selection of the Most Important of 
5.000 Questions Submitted by Radio 
Men During the Course el One Year — 
They Are All Answered by a Techni- 
cal Expert. 



Book No. 0 

Automobile Radio and 
Servicing 

By LOUIS MARTIN 

A Complete Treatise on the Subject 
Covering All Phases from Installing 
to Servicing and Maintenance. A Book 
That Is Greatly Needed Today. 
(Just Revised.) 



Book No. 10 

Home Recording and 
All About It 

By GEORGE J. SAL I B A 

A Complete Treatise on Instantaneous 
Recordings, Microphones, Recorders. 
Amplifiers, Commercial Machines. 
Servicing, etc. 

Book No. II 

Point to Point Resistance 
Measurements 

By CLIFFORD E. DENTON 
The Modern Method of Servicing Radio 
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characteristics of oxidized thallium sulphide. 
Tlir Im It it serves to hrldgf the comlm-tnis ot 
a LM-ld as in tin- soleiiiimi it'll. 1\ Mlclirlwni 
has alloyed selenium and tellurium to obtain 
nil sensitivity. 



Photo-Voltaic Cells 

Photo-voltaic cells arc among the oldest 
of Iteht-sensitive electrical deviees, Iiecquerel 
in \sv>\> t>l»si«rved that litfht «ni one of two 
eWM-tPMles in nn eleetrtdyte iinnlm-wl an c.ni.f, 
T. \\\ Case and others have developed this 
effect to a nunc or less practical degree. 

Snvoral years ago a certain radio tube 
Coin nun v announced their phot oly tic cell, 
which is of this type. llutli of the elrcuodcs 
an- covered with crystal line cuprous oxide 
uud a weak eonduetin^ eleetrolyle surrounds 
them. When one of the elect rod.-s Is Hlum- 
iunted a voltage appears at the terminals of 
the vc\\. The eell is unsultcd for furnishing 
continuous current hut Is intended for use in 
sound equipment where the tliietuatlnn llplit 
intensity protluees a varying voltage. 1 he 
cell is 'connected in series with a condenser 
and the primary of a step-up transformer, 
the secondary of which is connected to the 
grid of an amplifier tube. 

The 1M\ potential developed at the term- 
inals of the eell is shown in Tit'. UJ. ^ & 
to he noted that the potential approaclies a 
uiaximum value of approximately I oil milli- 
volt* bevond which an increase of li«ht 111- 
tensitv *produees very little rise in voltup\ 
When" it is used in sound projection, its prin- 
cipal merit is that it can be connected to the 
amplifier at some distance by means of a low- 
impedance line. 

The frequency response claimed by the 
manufacturer is shown in Klff. 14. It is cus- 
le in a rv to use an amplifier which Is peaked 
at I he hitch end. tine of the difficulties ex- 
perienced in the field wllli this cell has been 
that the electrolyte leaks out of the case in 

The color sensitivity curve of the photo- 
lytlc cell is somewhat similar to that of the 
human eye. It is shown in FiK. I~>. 

[loth in this country and abroad the elec- 
tronic type of photo-voltaic cell has been 
developed and commercialized. In these eel Is 
electrons are displaced by the action of light, 
which results in an e.niX at the terminals 
of the cell. A typical construction consists 
of a metallic plate upon which is a layer of 
sensitive cuprous oxide or other material. On 
top of this layer is a semi-transparent con- 
duct in* film. The niHnl plate and the con- 
ducting him are the two ehctrodes. 

The electronic type of photo-voltaic cell is 
capable of furnishinj: a continuous current 
uxor a lou* period of time without deprecia- 
tion. This eell represents a direct converter 
of light enemy to electrical enemy, 
bait ere or other source of potential is used 
in the external circuit of the cell. The 
current output of a typical cell ( Weston ■ is 
Hliown in Mb. 1". It will be noted that the 
linearity of response mid mairnioidc "f the 
output 'current is lessened as the load re- 
sistance is increased. The reason is thai the 
internal conductance of the cell arts as a 
bypass for a part of the generated current 
suit) the creator the external load rcsNiniico 
the In riser the proportion of the current 
Which is shunted internally. Furthermore, 
the resistance of the cell decreases as the 
light intensity increases (not linearly, how- 
ever!, which ' ac counts for the flattening of 
the response curve. 

In Klis. 17 is shown the open-circuit 
Voltage output characteristic. It is an in- 
teresting fact that if two similar cells are 
connected in parallel to a load circuit of 
resistance It. the current is twice that of .me 
cell providing that It is small. Also, if two 
cdls are connected with a loud of resistance 
li. the current is approximately the same as 
for one cell connected to a load of It. 

The color response of this cell is shown 
in Kitf. is. The red sensitivity is low but 
the elm raet. Tist ie is not greatly different from 
that of the human eye. The frequency re- 
sponse is very poor due to the high shunt 
eupucitv of the two cell electrodes. By mak- 
ing the cells of smaller size this difficulty is 
reduced to some exteut. 



Comparing Light-Responsive Cells 

The photo-emissive cell is in most general com- 
mercial use for the following reasons: 

t 1 1 High red sensitivity. 

(2 1 Stability. 

CSi High impedance resulting in large 
voltage signal when used with electronic 
amplifier tubes, 

(4 1 Linearity of response. 
(5) tJood dynamic response. 

Its principal limitations are: 

H> It generally requires amplification in 
relay equipment. 

1 1: » it requires an operating potential of 
50 V, or more, 

iV>\ updating current should be limited to 
not more than 50 microamperes— genera lly 
less. 



i 




The advantages of the photo-conductive cell are: 

t 1 1 Some types cati be made very sensitive 
to infra-red light. 

(*J> Some types have large current output 
I with low sensitivity i, 

Cti Some types have high sensitivity with 
low* current. 

(4) fan be operated at low voltage, 
i.- i It has good response in all parts of the 
visible spectrum. 

Its disadvantages are: 

<1) Some types are unstable, 
(li) It has a rather high dark current. 
Its time lag is great ami dynamic re- 
sponse is poor. 

i -I » It is critical with respect to operating 
volt a ge. 

to i It has a considerable temperature co- . 
efficient. 

The advantages of the photo-voltaic cell are: 

(1) It operates without external source of I 
voltage and is particularly suitable for port- 
able use. 

(2i fan be used with relays without ampli- 
fication if sufticietit change in ligln intensity 
is available. 

(::> Two or more cells can be cuiiveuientty 
used in parallel or series. 

4 4> Relatively large output currents can 
be obtained with sufficient light intensity. 

Some types arc stable over long 
periods, 

Hii Color response is similar to that of 
human eye. 

The limitations of this type are: 

( 1 » Its output cannot be conveniently am- 
plified by vacuum tube methods, 

1 2 1 Its dynamic output is very poor. 
[V,\ Since the output cannot be efficiently 
amplified when used with relays, the relays 
required are of low torque i resulting in low 
contact pressure and relatively slow speed of 
operation) and are expensive. 

(4 » Kor relay operation relatively large 
changes in Illumination are necessary. 

(5 1 It has a high temperature coefficient. 
Uli Limited ambient temperature range. 
(7« It has appreciable lag of response in 
quantitative measurements. 



Mr. K, II, Kietzke. President of 
CKKI, former chief Instructor 
at Naval Research Laboratory, 
and aa outstanding figure in the Radio profession. 

" I Want to Make 

SERVICE ENGINEERS 

out of Service Mechanics 9 ' 

A "Parrot" can be taught to say certain 
words . . . but such a limited vocabulary 
won't iret him verv far! Most Servicemen 
are that way . , they have been taught 
to follow diagrams . . . and without "this 
Bible" they are lost when they tackle an 
unusual job. 

If a Job "Stumps You" . . It is 
Probably You and NOT the Set! 

Don't follow diagrams — stop guessing! 
CKKI ean train ymi to go right to the 
source of trouble* en a minute's inspec- 
tion l>eeause our Service Engineers kiinwr 
not oulv WHY the equipment Works, but 
also HOW it is built and connected. ,\ 
CKKI man can diagnose trouble with the 
same efficiency as a doctor, 
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CRKI training gives you the "tools" to 
make yourself a Service Kngineer. if you 
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little time to insure a definite future. 
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Yl-N ilie rrmvjj arc C oin e "wild" over *hort-waves; 
and the Ooerle receivers are making them even wilder 

Many l,au- built their own and have obtained mlVarU- 
hrtij mulls. Oili,T.s haw purthaM-d then already built 

Tl*L U 1,1 betU ' r rt,suits - And * h * shouldn't 
they 7 These receher*. fundamentally, are mi simple that 
; 3 v ;' P " b ; ,,U,el > fool-proof. As a result, they wok 
ANYWHERE not only In this country— hut in any loca- 
tion I»ay after day, night after night am | lV | t h amazing 
regularity, iky pull in stations from the far corners of 

tie e d?a? ARLY ~ alW>yS the same point5 - 

Only jarls of the highest „uality. BU ch as Hammartund 
triable condensers, etc., are employed; f or we fully an- 
Pm-laie tliat short-wave receiver is no better than the 
lioorest part going into its construction," All fancy pad- 
rets and embellishments have been entirely reused only 
the most fundamental parts necessary for suice,sful onera- 
» on ore employed. You will be Impressed will, their 
simplicity, You will be even more Impressed with their 
oPera: «n - Tliwe reeetvers will convinee you that foreign 
mentbm CAN be obtalned-and with uncanny regularity- 
whenevcr they are on the air. 

.JL hC "f?,* m i' ivers a " available In two tyi.es, each 
ype cons sting of two model,. The KWtrifiYd iJrle 
both . he J-nrhc and 3-tube models were designed for those 
localities where „i w trh, service is available. They must 
be used In conjunction with a sped a My -designed hum-free 
A. I - power hack. The 2-volt battery types vvere .Signed 

^^ls" htTi ^ ^ "* ™* * - * » - 

Tt may he possible for you to purchase similar receivers 
or parts fur ,uch receivers at greatly reduced priced e « 
where. We admit this a t once . Hut unIe8S J"™ ™ 

wave fans joh w III insist upon the Official I>oerle Ueeeiver s 
-Hijvher. »hlrh contain only highest uuallty parts All 
l oerle resellers are built on beauilfu , , -rikk "tlnlshed 

nlzul i,*ri manufacturer All s-twb* models measure 
» * V: 3 tube modrls HHi » x ;» x N » 
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N inV.?v 7 «.. , ' :i . ntr, , fl 2 1 ;t_ T ut,(1 I,,irrIe slKni ' 1 «rlm 

your ^ rYc'e 8 ": 1 , ™ . . Ship ; i , u !; . lb8 : 

No % 2l79 O.mplete Set of Tubes; Kit her 1— r.S; 1—57 and 

b^;/ , ouv; i ; 1 n oiitration or i - 78; M - I- 3 -;- 

YOUR PRICE , $2.50 

No- 2149 Sperial Hum -Free A.C. l'ower 
fu ItcrtHier Tube. 
YOUR PRICE 



$10.44 



I ripper «" - 

. $15.29 



Just Imagine ! — 2-TUBES 




in one 



GLASS BULB 



that's the 

"TWINPLEX 



FAMOUS 

Oscillodyne 
1-TUBE 

WONDER SET 

15-200 Meters 



*aek including 

$7.25 

i 



1 5 to 200 Meters 



:: 

4* 



The new type 53 lube nuikrs i^lble this Twinplex -iktuhle-flitlnn" ™ 

l!S ^^ , 1 ,V^'!i , l ",' ,y m^ , s ". l " s 1 , 2 »""■!« '« tt. JSSflJ.'S.i^: 

imin V„r ,1 1 l , h,s means! It mean., that a 2-tnhe n>rei\e r ran now be 
is the most economical receiver with which to begin/ Twinplex 




And a wonder set it It 
at that t Although the cir- 
cuit of this unbpie little re- 
reher Is i>r the rrgrtieratl« 
type, it arts like a super-re* 
general Ke set; y^t It does not 
belong in that elass. i) Ue to ita 
Pe.ti liar Hrenlt it has the sensl- 

IvJn % n i J^^"*' 2 and 

e*en 3-tube short-wave receivers 
Read what the editor of the Short 

development uThff JSSSSLX 'totuj^™ tW 7 ^ 
the regenerative variety, ac t, jik* * °l C , I „ VLV.„ T t- * * ,rcu ' t *»<lch .. 
.. .rem,.-... Th.., ! ,,?.r. J _„ ^ f ^'^!^;^ 



new 
of 



Uo \ i 115 , T « i,1 f ,(,lt "l»njbl,-Aftinn" 
YOU^'pRlCE 1 "' 11 '^ 4 ' lilKrn Ut 1< " 



<bort-Wave Itef-eivrr Completed Wired £ N ,t«<u'rt? h r Tl! lete A ™*ortM, Inrluding the fo)Jn«ln E - t 

> your ■price'-;:*::" :": ,Kru w ™ tub ** * hi ^"* w ««* 9 $7 in | iSS 1 WiA^Sftr' fnur Xf> - ,! ,lr> ' ,cl,s; t« «^«irh; , .,; r , iS : snip 1 , s 

~ 1 I.IIIMAItK COxMl'AIVV 



""iH.'fj'elln'mtlv^S ll,n "-» m '* « -die. a <n 

iilfh t^wer to . .are;" sc wh viu "u !w ^a " l, • l»ltnV» ai3 

b, Rations several thouland Smi' awU^whU Vrh7 m : '"-"'"V 
many humlreds of test l.n.mial b., fl . r!( fr „ m bV.rt «^ "n V 1 V r h Kl i Hm,i ^ ntl 
tbi-lr mvn ( ,r have pim-hawd lb. , f„n i ,„ hSVnH f ha,t ' ,li,htr >'""t 

Jbe rweker may be u.sed el her vitJ b.ttJrles S f'f^ ttw " ret,,ark » h ^ results 
2.17 tube for battery operation an d a 5 7 ! t^r JTn |M "; k - < ,u "<"lre s « 
completely «| re d readi* to u«i- «r ,, kit fnS ik„ " , *" l,,,n - Aiaiiable either 
M...H and diagrams are tnrluded with J Je£ ™ t ' Thi^K.^ d ° til, ! ,?,i i,Mtri ' f - 
i. '^ >^ le * hakelite base |< r.V." foni v 4U» t £ ,1 " 1 i l , n 1 " m 1 ,, * npI ,; " hi «'' * 

y N Su 2 r ,4 Vr^ u . 1 ^ ™ ■* 

^ niana. ^p.^^ 
YOUR PRICE...... . . . . . . . . lhS - 

No» 2148 Complete Acrt-ssories, 
standard headphones; fnur Vo 
ping Weight 22 llm. 



$7.20 

in kit fonn, with detailed const rur- 

$6.35 



<> 

<> 

j: 

4 1 

4 1 

4* 
* 

4 ' 

< 1 

4 ' 

4 ' 

«> 
I' 

^ 

4* 
4* 
4* 
4* 
4* 
4* 

s: 



A rlrpnsit of 1>M*\ H n .|llirrd with «m i-ry ordrr. 



|l-|liiTif"i» may )m» p.-iid on di'Iivcry. 
if full amount is sent. 



IbiWt 2% 
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A 5-TUBE PORTABLE 

(Continued from, pflj/c 70) 

regulating resistor is the usual filament sup- 
ply for 2 V. tubes. Suppose we are using 
foiir :iOs and one :S1 or their equivalent, Fig. 
;i\ If we use four dry cells (in series- 
parallel, of course, ins] end of two, the battery 
life will be in ore than doubled, because of 
I be lower discharge rate per cell. Heconnect- 
imr the tubes in two parallel groups and the 
four drv cells in series. Tig. will give 

the same life, but it will be noted that 2 » • 
excess initial voltage must be dissipated In 
the resistor. Since this seems excessive, sup- 
pose we reduce the nuinlior of dry cells to 
three Fig. 31 \ This will reduce the battery 
life to about 75</c of that of the arnuige- 
ment using four cells, but the ciwt will be 
reduced n similar amount and there Is one 
less dry cell to carry around. 

Choice of l4 ir batteries will depend on 
space and weight limitations. 

Sensitivity and Selectivity 

\ simple T.lt.P. circuit is adeqtiate for the 
reception of local stations in a metropolitan 
area, but where real performance Is desired 
a superheterodyne circuit employing a penta- 
grid converter tube Is the logical choice. 

Inferring to the circuit diagram in Fig. 2, 
It will be noted that a Spartou *2.VS tube, the 
onlv 2 V. duo-diode triode tube available. Is 
used as the second-detector. Owing to its 
Inefficiency, diode detection is not used, rather 
the triode portion is used as detector, and 
the diode plates used only for A.V.C. 

Volume and Quality 

The thousands at midget sets that have 
been sold is evidence that there is entertain- 
ment value for most people in a radio that 
docs not have the highest possible fidelity of 
reproduction, so if our portable Is deficient 
in this respect we need not be too greatly 
chagrined. The very lowest notes will he 
missing— for it takes eoushlentble jwrer, a 
fairly heavy tfpiwmtV rrprutluver, and Mrr/c 
baffle urnt to propvrUi reproduce the h«*s 
frequencies, and these conditions can not be 
met very well in a portable. 

The pentode is probably the most satisfac- 
tory output tube for the portable set, because 
of its high power sensitivity, high efficiency, 
and simple circuit requirements. 

The Portable Receiver 

The sides of the carrying ease, which is 
Homemade, are made of %-ln. tempered presd- 
wood and are securely fastened with long 
thin screws t«' the top and bottom, which are 
of wood .VIlMn. thick. Inside dimensions of 
the case are 10 X 11 x <l% in. deep. Cross 
pieces, on which the chassis rests, arc fast- 
ened in the middle of the front and back, 
and stop strips for the front panels and 
hack cover put in. The outside of the case 
is covered with artiticial leather, a handle 
fastened to the top. and four rubber "feet 
to the bottom. The loop antenna, winch is 
the front rover, is made of V 4 -in, wooden 
strips as shown in Fig. A. with the wire 
wound In saw slots in the cross pieces. It Is 
eovered on each side with light, stiff card- 
board, and in addition the outside and edges 
rnvered witli artificial leather. The Imck is 
a heavier piece of cardboard covered on one 
side with artificial bather. The two front 
panels arc also made of presdwood ; the lower 




RCP • RCP • RCP • RCP ♦ RCf 

Build Your Own 
TESTER & ANALYZER 

Save $ $ $ 

Complete 

K IT 

Only 

$1475 

.en^tuilly tlp to-clau. Test, all of "JETS? 

hali 130 ty|.e*-and provides for 50 more 
Highest grade ll'Arwnval tyne moving roll meter WAV, 
Ee?e aeeurate. Only two Sector swltche* Ii*. ahort 
tester nihil Ucht Indicator, gas lest, second ntate for all 
rttlfters line voltage adjustment. Handle Ml*""* 
case i Ktehad panel. Completely assembled and wired. 
If desired, $18.75. 

nl . AP |f-a, e MT.TLTITESTK11 No. 403. Thor- 
Utner PUIS oughly efficient, modern ly e<nilia»ed 
for all future needs. 3-ninge +g^*lZg 
meter. Also mlrrosinmeler. Kit $10.95. Complete $14.95. 

SI'PKU TKST TV1T No 500. Designed for connection 
to' MTLTITHSTKU or to bring your present analyzer 
up-to-dale. Has every fewture you'll want for years to 
tome. Kit $10.85. Complete $13.85. 

AWLYZKR No. 5400. Combine* MUI.T1TBKTKR and 
SI-PTCI ; TKST VNIT in one compact, deluxe »n»trum«lt 
every servhe tnau will bo proud to own. Kit $26. Com- 
plete $34.50. 

Write for free Wiring Diagrams and Data Sheets 

RADIO CITY PRODUCTS CO. 

48 WEST BROADWAY, De pt. BC-8. NEW YORK, H. Y. 

RCP • RCP • RCP • RCP • RCP 



Build for 

PEItMANENCE 

For efficient short-wave receivers and 
transmitters of lasting quality, use the 
world- famous Hammarlund Condens- 
ers, Toils, Chokes, Sockets and Shields. 
Hacked hy 33 years of engineering 
leadership. 

Write for new Free Catalog "RC-S" 
HAMMARLUND MFG. CO. 
,i 424-438 West J 3d Street 

JJ NEW YORK CITY 

liammarlund 

" PRODUCTS 



• Specified Punt for the ■ 



PRACTICAL ALL-WAVE 

LINE NOISE FILTER 



2.1 s 




as described Page 28. July RADIO-CRAFT 
FOUNDATION KIT 

4— t»»1rmet .0055 Mica Condensers $ 

5 — Special Duo-lateral Culls 
1 — TH iiimir C<iTnl«»n«r. 

World Wide 2-Tube Short Wave Receiver 

12.500 Mile reception « # 75 
rrL-onl established! Wave- _ 
■■l length raiiKc 15 lo «25 , " t- 
|Et '! metors. <5et foreign brosi-lrn^s. 
Ml II ■ irplanes, amateurs. 

ssssV eic DIRKc'Tt Complete KIT <no 
drllllnfcl with rlcar 1 11 si niH Ions lo 
JH^p^OK it>le receiver. 

wiIHej 8" d $i 0 °- B * ,arie ? S-,°' D * 

Results Guaranteed I 

toy or an ittaclMMcnt! A ItBAL, complete 
all -wave n-eeherl 
ORDKR NOW1 Or aend Ipf 'frej^ ^"J"*^' 
HARRISON RADIO COMPANY 
142 Liberty St. Dept. R-8 Hew Yorfc City 



Fig. D 

Underside of 5 tube porlabla. 



CONCOURSE 

Dry Electrolytic 
Wax Paper 
"Peewee" Paper Tubular 

CONDENSERS 

389-40* WALES AVBNUB, NEW VOW 
Writ* for 19*4 Cststoi 
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BARGAINS 

HERE IS A GREAT VALUE! 

Electrical Portable Sprayer Outfit 



All Merchandise Offered On Page 
Is Absolutely New And Unused 



D« V J Ibis* Gun 
<le»cribe<)b«low 
Supplied with 
Portable f tec 
trie Sprayer 




Mounted on base with three 
hull bearing rollers. Shipping 
weight of complete out Jit, 
" thti. 



Thl« alanffln I 1 .. 1. 1 « „ ,_ ' 




prcg^ir lJ£»l*i "i* 7«r.Tftf"ir«w-" valve. KeUoKtr" Air- Cooled Corn- 

Price of complete outfit with X un, $27.50 
Price of outfit without motor. $20.00 



De Vilbiss Spray Gun 



$ 5H 



A fa»t iuctlon-feed •ttiched cup sixty 
(fun for ute with low pressure «>m- 
Pre«sltiff units of small displacement 
Operate* from 20 to 50 lbs. Pressure 
produce* fan iPmy 5" In width Tii» 
adjustable for either rouaid or flat s&ray. Material 
now control will spray lacquer, enamel, paint, var- 
nish, and duco. Produces smooth, even finish dis- 
placement 2 cu. ft. per minute, equipped w im 
aluminum quart cup. Tint class mason Jar can be 
UM-d for extra container. 

Shipping weight, 3 lbs. 




Filter Tank *4,ii 

ith tank, rnuec and 60 Ik. R^fi-iv ■ 



Complete with tank, gnugc and 60 lb. safety V alve 

Same « Illustrated m Electric Portable Sprayer Outfit shown above. 
Sh ipphtg weight, 7 lbs. 



Kellogg 
Air-Cooled Compressors 
at less than half price ! 

Same as Illustrated in Electric Portable Sprayer Outfit shown above. 
Maximum 



Site 
l?i x 1% 

2x2 
2% x 2 



Pressure 
75 lbs. 
100 lbs. 
125 lbs. 
175 lbs. 



SPeed 
t>00 
600 
600 
500 



Shipping weight, 12, J3 



Motor 

y« h.p 

l A H.P 

1 3 H.P 

1/3 H.P 

U. ami 18 lbs. 



Price 
. $7.50 
. 9.00 
IO.SO 
12,50 



WELLWORTH TRADING CO. RC-834 
560 West Washington St., Chicago, III. 

I enclose $ f or which please send me the 

following: 



Name 

Address City. 



State. 
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BARGAIN PRICE ON 

G. E. Motors 



These Motors were 
manufactured by the 
General Electric' Com- 
pany and originally in- 
tended for use by a 
large manufacturing 
company. Since they 
were not used, we are 
enabled to offer them ac 
an unusually low price. 

Here are the specifi- 
cations: 1.30 H.P. — 
4800 R.P.M. Universal 
A.C. and D.C. 110 volts 
— instant reverse. Size: 
Diameter 3 inches, 
length 5 inches. 

Shipping weight, 3 lbs. 



Add 25« for Packing and shipping 
charges to any point in U. S. A. 




Original Price $12.00 
Each 



WHILE THEY LAST 



Westinghouse 



Power Generator 



Manufactured by the Westing- 
house for U. S. Signal Corps. 
Ballbearing Rotor, case di- 
mensions 4%"x6%" diam. 
Guaranteed new and perfect. 

Shipping weight , IS lbs. 



While They/ 
Ust.' A 

a at* 



M 




ill** 



Here is what one of our customers writes: 



*^5S^i^. b SMc h juaffi fls, " n ' ,<h " t "» -» 

S3*,'' Si?. , SSLr!5& «5i~d!"*' " ,r, •"' , r ' K, " a, " >n li *«» 

(Name iupplied vo request) 



G. E. Phonograph Motor 



Absolutely Brand NEW! 

Variable speed induction type self- 
starting, HO volt, 60 cycle. AC, with 
lever control. Speed range from G 
tii 200 RPM. Can be 
installed in place of 
old-/ushioned, hand- 
winding speed motor. 
Also ideal for display 
turn table, and a hundred other uses. 
Thene (JJS. Rlectric Motors are brand 
new, in original factory cartons. 
Same motor that for- 
merly sold for $ 15.00 
only 




Shipping weight, ll lbs. 



Formerly Sold for 
$15.00 



FROM THIS PAGE 

Since We Do Not Publish Any Catalog 

■ R **nit by check or money order for full amount of each item— 
m y ^ r T ? S "V 11 ""^'* money is not enclosed to ship by parcel 
post. No COD. order accepted. Money refunded if not satisfied, 
your tow! sh 'I'Pmg point if express or freight office is not in 

WEI I WOHTII TRADING CO. 

jlHO WpnI W»Nliini'fl 
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A 5-TUBE PORTABLE 

(Continued from \myc 12.">) 

onis to wliioh the speaker is fastened, meas- 
ures .*»/. x 10 In.. ih<» upper <>nc is just 
.tioii^li siiuillei' to wiablo it t« sli«le easily 
in and nut of the ease. The chassis is made 
of V ::i»-in. aluminum, and mousiiren o% x 
'■'^a x %-in. Uljrli. 

Keferriiij: tn the control panel, in the lower 
loft corner is the oti-off switch Sw. 1, above 
that the three tip-jarks for the loop connec- 
lions, and in the upper corner is the lihunent 
resistor shorting swheh Sw. L\ In tho upper 
rlirlit cornier is the A.V.<\ switch Sw. owl 
in the lowor corner the phone jack On 
i.|tln»r side of the tuning dial are, uhnve, the 
two volume controls lil and III!, and In'Iow, 
tin* two regeneration controls t'10 and t il- 
The tuhe filaments are connected as in 1' iff- 
\W Instead of usinj,' a rheostat, switch Sw. 
2 is usod to short out resistor Kin after about 
~A\ hours of operation to compensate for the 
■loi.ri'asod "A" Imtti-ry voltage. If desired. 
Kin may he replace! by a 1 or U ohm re- 
sistor, and Sw. 2 dispensed with. 

In determining the correct number of turns 
on the loop, the temporary hookup in 1 
was used. With the 1M> tuhe circuit osell- 
latiiur the heterodyne note of an unmodu- 
|»ted oscillator could he heard In the phones. 
Then the number of turns across U was ad- 
justed to properly cover the broadcast hand, 
with sufflcient additional turns to cause the 
tube circuit to oscillate with «M0 set near 
maximum. Since tuning the oscillator circuit 
of a converter tube does not react on the 
control-grid circuit, this same calibration 
holds in making the tracking adjustments. 
This loop consists of :U> T, of No. 1U ■>.■*.<• 
wire, tapped at the --ml turn the outs de 
mm going t<> the control -grid. The oscillaior 
mil consists of TO T. of No. :i2 enameled Wire 
wound on a 1 In. form. A couple of tliiek- 
nosses of paper are wrapped over the ground 
mhI and oxer this the plate t anode grid) 
consisting of ST. T. of the same size wire, 
i> wound. 

Adjustments 

When regeneration is used, a little more 
attention must be paid to proper shield in* 
and lilterlng. However, since It was not de- 
sired to load the chassis with unnecessar> 
hviKiss condensers, a little experimenting was 
done to determine where they were necessar>. 
i, was found necessary to isolate the screen- 
-rid of VI. This is done with a small U.l'. 
Ho.ke inslead .rf a resistor to avoid r-Hlucing 
,l,o screen-grid voltage. Since \4 draws ts 

plate eiirrem through Kl». It acts as a id lcr 

n slstance, helping to regulate the screen-grid 



voltage. Choke U.F.C. 2 is ijuite necessary 
for stable operation. Condenser C14 deter- 
mines th«' a mount of energy fed back through 
CI I. if too small, the circuit of \*:$ may 
oscillate continuously, if too large, little or 
no regeneration will be obtained. Its valut- 
as determined hy experiment. It was found 
tiecessarv to shield the expnscd control-grid 
lead to This is done by slipping a short 

length of braided copper shielding over the 
insulated lead. 

No trimmer is used across CI*. Its approxi- 
mate value is determined by experiment, ami 
the tinal tracking adjustment made with tin- 
I r.T irlmmers. It will be seen that shitt- 
ing the I.K. slightly has the same effect as 
varying Co. V'2.\ Is used to adjust the track* 
Ing'at the liigli»fren.iiency end as usual. Since 
varving Ctn and 1*11 affects the i»eaking of 
the I.K. transf tinners, they must all be ad- 
justed together. 

With Cin and Cll set near minimum, the 
I.F. transformers are tentatively aligned at 
the correct frequency for proper tracking. 
Then a station or modulated oseillator in the 
broadcast band Is tuned in ami t in and Cll 
advanced until maximum regeneration is ob- 
tained in birth circuits without oscillation 
anvwhere in the broadcast band, at the same 
time keeping the I.K. transformers in align- 
ment. The regeneration condensers are not 
touched when tuning in most stations, but 
are advanced slightly when a little extra 
selectivity and sensitivity are needed. 

List of Parts 

One 2 gang condenser, ::r»0 mmf. per section, 
CI, Cli : 

One trimmer condenser. :*."» mmf.. C'JA. uiot 
needed if there are trimmers on tuning 
condenser i : 
Two panel mounting compression type vari- 
able mien condensers (Crosb-y *intensi- 
Hers'* i, tuiuf.k Clo, Cll : 
One mica condenser, r.no mmf.. C:t ; 
Three mica condensers, J.~»n mmf., C4, Cll. 

One udca condenser, .nnl-mf., 4M4; 
One midget paper condenser, .no.Vmf., f.tio \ 

Two dual paper condensers. .1-mf. per sit 

tioil, ^00 V., Co, c«i. C7, cs: 
Two paper comlensers. .l-mf., !!<«> \ M». « 1«J. 
One electrolytic cotulenser, ml., \ » l« « 
one dual paper condenser, .r.-iuf. per section, 
200 V.. OS, Cll) ; 



double tuned, 4o."i lcr.. 
double tuned, center- 




One oscillator coil : 
One I.K. transformer, 

l.F.T. l : 
One l.K. transformer. 

tapped secondary. 4t»."i ko., I.e. I. 
One A.K. transformer; 

one volume control poti-nlioiiieter. inoo olniis. 
one' volume control potentiometer, ..Vim*.. 

: , i 

Three carbon resistors, .1-meg.. l 



W. 



1 W, 
K7 : 



u:s, 
K4 : 



V4 : 



Fig. 3 

Optional "A" battery connections. 



, US; 

carbon resistor, r.o.ndo ohms, 
carbon resistor, 2 meg., V> W 
enrbon resistor, .H-meg., 1 \V„ 
eiirbon resistor. lii.tMM ohms. I \\ .. M» . 
wire-wound resistor, 4 ohms. 1110: 
U.K. choke, about :i mliy.. IMV, 1 : 
KK choke, about in mhy, K.K.C. 2 : 
Three battery switches. Sw.l, Sw.2. Sw... : 
dm- 7. spring, lihunent control type, phoii. 

jack; . ... 

Two d prom: wafer sockets, for \ i, 
wo 4 prom: wafer sorkets, for \ 2. 
one pn»ng wafer socket, for \o: 
Three tube shields, for VI. V2, \X\ 
lino 1A« tube, VI ; 
34 tube. V2 ; 
*J."i-S tuhe. \"! : 

::o tube. V4 : 

Pot I tube \Ti : 

.-» in. magnetic reproducer; 
vernier dial ; 
Konr knobs ; 
Three tip-jacks ; 
Three dry cells, ".V battery: 
Four 22 Vfc V. "It" batteries. 4 x x -% 

OnTcarrvlm: case, with loop built into front 
cover, and panels and aluminum chassis as 
described in text ; 
Miscellaneous hardware, screws, rubber grum- 
mets, short length of braided shielding, 
aud book-up wire. 



BUILD YOUR OWN 

SHALLCROSS 
UNIVERSAL 
TESTER 

For $41.50 Complete 



V,..- 



.5-5,000,000 ohms D.C. Resistance 

Send 6^ in stamps for the new Bulletin 
No. 611-P containing the complete 
wiring diagram and operating in 
structions for this modern service 
man's instrument. 

EJtHALLCROSS MFG. COMPANY 

Cleducai ~ Hat ut tiny Inihttmenti, 
and JLccutak kgiiilolL 



VOLTS 
A.C.-D.C. 

5-2ril«ie-250-lOOO 
101 HI <ihn»9 
per volt 

MILLI- 

AMPERES 

D.C. 

1-10-100-1000 
CAPACITY 

JM)1 - 10 Mtd. 
l»ai>er or 
elertn>lytic 
ootiUensera 

INDUCT- 
ANCE 

1 - 10.000 Henrys 



TOO MAC D A Dt IOUHVH» 

COLLINGOALt.PA. 



1?I> TPT? f RADIO 
rMXiliMlii CATALOG 

rarkod with new-mo«lel radio VALUK8 at iwkbottom 
wholesale prices. Mooey-Uai-k Ruarantee and A»-"X\ 
FRKK TRIAL IN YOLR HOME on every sett All 
types. Send for big. new FUME catalog $Q AC 11 Q 
TODAY. Prices ♦ r 

FORDSON RADIO, Inc. 

Dept. 8-3»> Oakman Bldo. DETROIT. MICH. 



AGENTS WANTED! 

MOTION PICTURE SOUND 

Most fascinating field awaiis live Radio Service 
Men — quick, sure profits 
ASK FOR FREE CATALOG 
S.O.S. CORPORATION 

1600 Broadway ^ ^fW Y «rk, N. Y. 

Cable Address: "So sound New York 



SERVICEMEN! 

THt MOS1 r-QMFL&BE LINE OF CC^DE^it^l. 
AND F.£SI&TOH& tfifi EVERV RADIO ^ 

VHIt^DTtai-tt^ llw- CUM ^'^ l r Iry vW 



Opera l AO raillos. amptlflt-r- 
refrigerators, ami all other stHmlHril 
houseltold appliances Slie< 
uafls and up. Write for Interesting 
descriptive literature 

KAT0 ENGINEERING CO. 
Mankato, Minn.. U 8 A. 
of AC Oeneratori and Comerters for operat- 
ing AC Iladloa on 32 and 110 voU» 1>C 
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RTC's Big August SPECIALS 

BIG 8-TUBE SET BARGAIN 

* Complete with 11 Dynamic Speaker 

Limited Supply 



YOUR DOLLAR — 
IS WORTH MORE 

When You Buy From Us 

Is the dollar inflated? These days everybody Is 
speakln*- of Inflation but why worry about It. 
whether the dollar is inflated or not It li worth 
more when you buy from us. The prices shown on 
iliiiiS?! ! re m ."dlealiy low that no one can 
Poss bfy undersell them. Our consistent advertise- 
nienis present to you euch month on this u&ire 
certain STAR (•) items which an- not listed In 
Cm h ?K laf c » tlio *- Thes« are all tpeciaU of 
which the small quantity on hand does not permit 
us to catalog them. ONCE SOLD OUT wn 

iSS^^J W AT PRICE. ORDER 

TODAY— NOW. Order direct from this Paife and 
sare money. 100% satisfaction guainleS 2n 
every transaction. * w 

« ) V9 s ? ro ,* w »»Iei«l* house ami cannot acceht 
orders for less than $XftO. If r.O.D. shipment iJ 

am La™ 7. v mu 2{ i?f ° f t,ie t<>,a| wiomit o? 

>our order. iulance will go forward COD 

it full cash aciompanies your order d'edurt 2% 
U. S Ul ll'amw n,0I,Cy * c « tlfled check £ 
or.ler ■? , 2»SL llB Ei! d * 1 S,, ? rle,,t "mlttanrc if 

winbe S re t ?unded h,,,P,?41 ^"O^ *> «ces. 
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FREE 

RADIO 

and 
Short- Wave 

TREATISE 



108 Pages 
1500 lllui. 

Completely revised and enlarged, this new 19.14 
edition contains IDS solid pages of useful radio 
Information, diagrams, illustrations. r adi» kinks 
and rtal live radio merchandise. It contains more 
valuable radio information— more real live "meat" 
r: f «i n JIl* ny text u "!i k * 011 •Uhjert. PARTIAL 
LIST OF CONTENTS. Fundamental Principles of 
Hadio for lh e Heginner. Chapter 2— Fundamental 
Ureults md Uses of New Tubes— Revamping Six 
\olt Itattery .sets for Two Volt Tubes— Public Ad- 
dress Systems— How to Huild Short Wave Trans- 
mitters and Receivers— I'p to Date Tube Chart 
and Socket Connections, etc.. etc. WRITE TO- 
I>AY— Kneloaa Are cents (coin) for postage 
Treatise »ent by return mall. Print name and 
address clearly on request. 



"TIIK GREATEST SET BUT 
IN Ail ERICA" is by all means a 
mild d» M rlption of the value which 
we are offering here. Tina very 
same 8- tube receiver as recent as 
eight months ago. sold for more 
than $!>.". <m. >et now because of 
the advent of even later t> i»e tubes, 
you ran purchase this rvceher for 
only a small fraction of that price 
The* tuhes employed i n this set 
are still roniparuti.rljr new; and 
not only that but all modern fea- 
tures such as, 2A5 push-pull out- 
put, tone control, phonograph at- 
tainment provisions, full dynamic 
speaker, etc.. are Incorporated. 

pie selectivity and sensitivity of 
this H-tube receiver, due to iu 
4 tuned stages. }ir e just as sharp 

S! fS'set i, 4 hel, 1 ", , . Uhe « u W*h«'™aynr. The construction 
?- \. fu l <l4,M ril,ed ' standard." for lu circuit 

mrw?i? e ,i ° lh V I th "" lh f gCod 01(1 «t*nd-by" ' T. U.F ' type 
modified and improved to use these Uiw tyne it h 

n.PSL M tt triu e *' ld lubf J {-"Mowed hy a 5tl detector. From 
here the signal Is ampllfle.1 hy a lyi* T.»> rtr«t audh, 
nn^h n,?i 'ST- ther * 8t!U fur,her » m P'""*«I by the iwwerful 

SSS^L a V of 1 ,es * tu t**' lt 15 ttron * mouth to 
operate 4 to 5 dynamic speakers very easily, and manv 
times that number magnetic „ P eakers. A type 8 i> fullTav? 
recti fler Is employed. All provisions for sunnblne fled 

ISSlJSuS? n " eenuine ° lford ^S'TSSStWr" 

Tuning 1 a extremely simple and very sharp, being com- 
parable to the tuning of a superheterodyne rccrher \ 
new type traveling "ghost light" Is employed. " The 
three control* on the front of the chassis consist of tuning 
knob tone control knob and volume control nWtliely 
The chassis itself is made of heavy steel, beautifully black 
enameled. All tuned circuits are thoroughly "hielird 
including he tubes and condensers. This pre Cents fee I- 
hack. whistling and howling. The use of 4 tuned cinuitj 
employing the new triple grid, art-en Kr id tubes ami 
high gain li.t. transformers, together with careful wiring 





_ ZMf a Midget/- 

but a full-sized Console Chassis 

variety of distant stations come in regularly like i«,c»N 

tit ^L^Z 1 ^' 1 th 7' f ° r 4 tuM<1 more Than 

what even more recent sets are employing and everyone 
knows that the more tuned stages you liate -the great? r U 
U,e sensitivity and particularly The selectlvily o T receiver 

bass? dividual, from very high treble down to deep 

XVhy build a set when a complete receiver, fully wired 
and read)- to use and complete with speaker and all'modera 

Here. also, is an opportunity for wide-awake seniccmen 

%J£&* J' 1 ': The . r «.« re «"'« ™>™ than j 50 of these 
eicel lent chassis available, hence "first come, first served I - 

Judging by lhe rd|)jd |„. wl(h wh|( . h J^.|KlJ!r iV 
rhln; r \, S,,ld * ett / no !? ,h * ha( k - when we M a ilei 
m n V ,e h.M W,y 0f lhesc considerably sul>erlnr received 
~!L. 0U L VVT K, ,un «- Th * ,m> "l "don't delay 

«V»". Shipping weight. 40 lbs ^ 1 

u 0ftA . „ . J'JL<t I'rlce $95.00 
fli 2 S 00 — »:Tube T.R.F. Receiver Inelud- ^ 
-'■•-..py"!"!*. Speaker But Less Tubes $I^«9$ 



YOUR PRICE 



WORLD-WIDE 
RECEPTION 

WITH-THE-FAMOUS 

TWINPLEX 



Short-Wave Receiver 



Hut the TW1NPLKX is ACTUALLY A Twn Ti or bct ' 
FLBlKt KI) TWO-TuSe SKT AT THR pI^'of 8 ? ffvV A FULL " 



Economical 2 -Volt Operation 
Complete with Headphone 




ONLY $4»94| 



G%ry^ h u •^l^ u ^^ E v^ u rcTpV. r 6 N , . h,5 ,u,ta <me - iui,e " i »" 1 * ct «*llv 

which n„ri; U ." "..'t^n, 33 ' 0 M n " t ' r b ""'- • nd * ""•**»« ~U 

Ne. SW-308 KamoiH Twlnplev Short-Wave Tt^olr^r irit »-ith .it ». 

you'r NC p L „T E NG 8,ngle headpmoiiT AWiifi' Ji'f g K£ 

YOUR ^RICe":". 1 ". 1 . "'!f hl . ^ ?. ,M>U . nJ, $ J* 
Additional Pliig-ln Ooli, fnr 2 0. 80* and 160 met.r 'bindj-^isc wch 



*4«e4 
8 3- 



RADIO TRADING COMPANY, 97 Hudson Street, New York City 



I2S 



RADIO-CRAFT for AUGUST. 1934 



www.americanradiohistorv.com 



Penny Wise-BVJT 

Dollar PROFIT 



To Every 
Radio Manufacturer 
Jobber and 
Mail Order House 

The June issue of RADIO-CRAFT 
concluded the first five-year period 
since the magazine's inception. 
With no little effort and persistance, 
the publishers have succeeded in 
bringing out sixty consecutive issues. 
It is a testimonial to the merits of 
any magaiine that, in its infancy, it 
was able to pass successfully through 
the crucial, depression days. And, 
NOW, RADIO-CRAFT has become 
the second largest radio monthly 
magaiine in the country. Such suc- 
cess is due in great measure to its 
splendid, enthusiastic organization. 

In this half-decade, RADIO-CRAFT 
has attained a circulation far in ex- 
cess of 50,000 monthly readers, com- 
prising manufacturers, jobbers, radio 
dealers, service men, radio engineers, 
experimenters and professional set 
builders. Present indications point to 
a fair percentage of increase during 
the next few months. What does the 
future hold? Well, we're confident 
of continued success. 

We recall the early days when 
only a handful of advertisers were 
represented in the pages of RADIO- 
CRAFT. Today, we find an average 
of 50 or more advertisers using space 
regularly month after month. Many 
of them have never missed an issue 
since July, 1929. 

The growth of RADIO-CRAFT in cir- 
culation, in prestige, in editorial in- 
terest, in value as an advertising 
medium, is conclusively proved by 
the results obtained by one of many 
advertisers. The letter reproduced is 
JUST ONE of any number of un- 
solicited letters received from time 
to time. It points out clearly the 
profits derived from advertising ex- 
penditures in RADIO -CRAFT — it 
shows reader response to advertising 
in RADIO -CRAFT — and it proves 
leadership in the radio field. 

Advertisers and agencies are alert in 
taking advantage of new, prosperous 
markets. What greater prospects in a 
constantly buying field can be found? 
Where can a more active radio mar- 
ket be established? We know bv 
confidential reports from other adver- 
tising accounts that results have 
ALWAYS been good. It s maney 
invested wisely to bring dollar profits. 

THE PUBLISHERS. 




HANOI UVEiT MACAZINE 
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1*11 trainYou Quickly for 
Radio's GOOD spare time 
and full time Jobs • • • 




lirosrli-aMing Stations employ mana- 
gers, engineers, operators. Installation 
and Maintenance men for jobs paying 
up to $5,000 a year. 




Set servicing 1 has paid many N. K, I. 
men $200 to ll.OOO a year for their 
spare time. Full time men make as 
much as $40, $60, $75 a week. 




Television, the coming field of great 
opportunities, is covered in my Course. 



Some Other Jobs 
N.R.I. Trains Men For 



Hroadrast Engineer. 
Operator In Broadcast Station. 
Aircraft Itadio operator. 
Opt-ralor of Airway Iii>a<-ons. 
tiox i-rnnnMit itadio Operator. 
Ship operator. 

Serviceman on T.oud Sp*»akt>r Systems. 
Installation ICngineiT on Loud Speaker 
Systems. 

Sales Manager for Retail Stort-s. 
Service Manager for Ketali Stores. 
Auto Itadio Installation and Service- 
man. 

Television Broadcast Operator. 
Television Engineer. 
Set Servicing Expert. 



Mail Coupon 
for FREE 
Information 



Why slave your life away in a no- future 
jnh"? Why skimp, why scrape, trying lu 
|i:iy Voiir hills'.' I'll train vou quickly for 
the live-wiie lield ■the Held with a future — 
HA I »lo, *4o. siio. 7.*» a week — that's what 
many Kadio Kxperls make, %'k 
a week extra money -(hoi's what many of 
~~ my studetils make in their spare time 
shortly after enrolling. My free hook tells 
you a l)Oii t Radio's span* lime ami full time opportunities- about my 
tested training ahoiit my students ami ^ijulmues -what thev are 

doin^r and making. t;el this l k. lie a Kadio Export. * The 

Jtudio field is dig enough hi ahsoih many more properly trained 
men. 

Many Radio Experts Make 
$40, $60, $75 a Week 

Spare time and full time Itadio Ser\icing. Operating Hroadcast, Air- 
craft Itadio, Column-rial Land, Ship and Television stations, a Radio 
service business of your own. I ll train you for these and other 
good jol.s in the manufacture, sale and serviee of Radio and Tele- 
vision apparatus. My Kit EE hook tells you about the many money- 
making opportunities in Itadio. 

Save Learn at home in your spare time 

You don't have to leave home ami spend $.",ui) to $l,U0i) to study 
Itadio. I'll 'train you i|uiekly and inexpensively right In your own 
home and in your spare time tu\ a good Radio joh. Y»u don't lieeu 
a high school or college edueatlon. Many of my successful graduates 
didn't even finish grade school. My amaxingly practical 5D-50 method 
of training — half with lessons, half with Radio equipment — gives you 
hroad praetleal experience — makes learning at home easy, fascinat- 
ing, practical and rapid. 

Many make $5, $10, $15 a week extra 
in spare time almost at once 

My hook shows how my speelal training, instruction material, plans, 
ideas, and my nineteen years* experlenee training men for Radio 
carver* ha v. A helped many students make $ - jnu to $1,000 a year 
quickly In their spare time. My Course is famous as "the one that 
pays' for itself." 

Your money back if not satisfied 

I'm so sure you will he satisfied with my training that I agree In 
writing to refund every penny of your money if you are not entirely 
satisfied with my Lesson and instruction Service when you finish. 

Find out what Radio offers you 

Act today. Mail the coupon. My 04-page \ k will he Rent free to 

ai* ambitious fellow over 1.1 years of age. It tells about Radio's 
opportunities — explains the eighteen star features of my Course — 
shBV's letters of what others are doing and making. There Is no obli- 
gation. Mall the coupon i:i an envelope, or paste it on a Ic post card. 

J. E. SMITH, President, 
Naticnal Radio Institute 
Department 4-HX, Washington, D. C. 




Here's Proof 



'Made $6000 in 2 Years' 



"Soon after the de- 
presdon started. ! 
found myself without 
a job. hut I was well 
protected wlUf N.R.I. 
training. I swung 
right to full time 
Radio Servicing and I 
ha\e made o\er $tt.(Hin 
In a little over two yean." 
— \VM. SPA RTTVENT. Spatty Radio 
Service, 93 I i roadway. Newark. X. J. 



f 
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NAadtJET in One Night 1 

f' Vvhii Bays there'* a 
OfflEEmllvIl? I hi. 4 
1 1 uu If nwre rnonev .21 
JLnlht CIieii ewr 
' fore. I ui bu>jL !iy 
and night. Last 11I4I1L 
1 made (IT Lait mwm 
$45 I had a Much 
«trugg|e ut first hut 
you fellows helqed'.ine 
hack In the rare ami kept me going." 
—WILLIAM J. M.\KI. Creighton 
Mine. Ont., Cffliada. 

"$509 a Year in Spare 
Time" 

"Although doing ?t>are 
time Kadio work only, 

I have averaged alrmit 
$500 a \<ar extra in 
addition to my regular 
Income. Full time 
Radio work would n«'< 
me many times that 
amount."— KUW. II. 
FAWTKTT. Slough 
Road, Ladner, It. C. 



Canada. 



"Good Position, Good 
Pay" 



"I urn Chief Operator 
at Radio Station 
WSMK Thl« U a 
good position with gin .1 
pay. t ha\e advanced 
in Radio right 
along. 1 recoru- 
uu-iid N It. I to m 
a n .v o lie u ho 
wants to be J> I 



FREE: Radio Servicing Tips 




Let me I'KoVK that my Course is clear, easy 
tu understand and faucinatitiir to studv. Semi 
1 lii> coupon for ti tvvo lesson, "trouble 
Shoot iric in U.V.. A.C.. and lintLry SHs." 
Tin-, inh-rvxi ittK l<>st$oii gi\*>s 
to correct fiimitioii 
am willing to send 
prow that you 
Radio- juat as thou 
fellow 4 have dune. Many of the 
without e\en a grammar «trhnoi J? 
education, nnd n*» llarlio nr ^^^"<^<»- ^ .0 -j 



silrre*sfnl in _ 
JOHN H.VinCK, JB. 
3 Hroxey Ajjft^ . 
Southern Hflli, .jf 
Dayton, Ohio. f 




n Itadio troiiLhs. l" J sf* K >N v N 
end this hook to 4 . <;>^\ % ^ 

too can m.iNti r J$ $ v*" * 
iunuihU of othcj J> v** ^ J> 

Many «f them, k*"^*- c c 



come Hadln experts and mm 1 
earn twu or three llin«-> 
their former pav. Mali 
the coupon now. 



MAIL THIS fit FREE 64 pajt book 



Aw 
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